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@ Introduced at the recent Metal 
Exposition in Detroit, the new SC 
Char-Mo furnace was one of the 
centers of attraction. In this furnace 
molybdenum alloy and other steels 
can now be treated without decar- 
burization. No protective coating, 
such as borax, or other special treat- 
ment is needed... This furnace 
utilizes Char-Mo Atmosphere, an 
entirely new controlled atmosphere 
produced in a generator which is 
integral with the furnace. While 
this atmosphere was developed es- 
pecially for treating molybdenum 
high speed steels without decar- 


burization, it is also an ideal atmos- 
phere for protecting all other types 
of steels, both high speed and car- 
bon. Its composition and flow can 
be varied so as to be in equilibrium 
with all types of steels... The Char- 
Mo furnace is available with either 


and HARDENING, DRAWING, * L 
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a horizontal or vertical muffle and 
in a variety of temperature ranges. 
Send us sample tools and let us heat 
treat them for your inspection. 
Write for your copy of the folder de- 
scribing the new Char-Mo furnace. 
SURFACE COMBUSTION CORPORATION, Toledo, Ohio. 
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what ENDURO 


a \\ can do for you 


(E Samples? Yes, they’re samples of ENDURO, Republic’s Perfected 
7 — Stainless and Heat-Resisting Steels, which Republic metallurgists will 
_ send you if you will tell them just what problems of rust, corrosion 
Gf or oxidation confront you. 


What ENDURO can do for you is not a matter of guess. 


| Republic metallurgists — experts in stainless steels, with years ot 
i experience in laboratory and service tests, and in the practical 
| \ : a application of this modern metal — know where it can be used to 
ms | advantage — know what type is most efficient and economical. 

| To meet all conditions of . They are ready to give you the benefit of this experience in 
_ nomically, ENDURO is produced \ the form of advice on your particular problem — and they will lec 
=H in all commercial forms and ina — \ you substantiate their recommendations — by sending samples of 
| wide variety of finishes. It is also 

<4 available in the 4-6°% Chromium \ \ various types of ENDURO so that you may conveniently make your 
and heat-resisting steels. ) 4 own tests—without obligation. Write Republic Steel Corporation, Alloy 


Steel Division, Massillon, Ohio—General Offices, Cleveland, Ohio. 


REG. U.S. PAT OFF. 


REPUBLIC'S PERFECTED ST 


BERGER MANUFACTURING DIVISION UNION DRAWN STEEL DIVISION 
STEEL AND TUBES. INC. TRUSCON STEEL COMPANY 

NILES STEEL PRODUCTS DIVISION 


When writing Republic Steel Corp. for further information, please address Dept. M.P. 
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metallurgical 


aspects of 


Welding 


UNTIL a designing engineer becomes 
familiar with the properties of the mod- 
ern type of weld metal he quite logically asks 
the question, “How shall I figure the weld?” 
and “How much must | allow for the uncer- 
fainty in the strength of the weld metal?” 
this skepticism and lack of confidence in the 
behavior of weld metal is sometimes the result 
f past experiences with welds which were not 
alisfactory. Many engineers are personally 
imiliar with welds that failed for no apparent 
eason. To have confidence in welding the 
igineer must be satisfied, not only that good 
elds have been made, but that such welds can 


be produced consistently and that welds of 
inferior quality do not occur by chance. As a 
matter of fact, investigations of various types 
of weld metal reveal that the inherent charac- 
teristics of the metal are dependent, to a great 
extent, on the welding procedure used. 

For our present purpose, metallic are weld- 
ing of mild steel may be divided into two 
groups or procedures: (1) The old art in which 
bare or lightly coated electrodes are used 
and (2) the modern type of welding with 
heavily covered electrodes. In either case the 
deposited weld metal is steel and the welding 
process is a steel making process. Although it 
is well known that the molten metal produced 
in the steel furnace must be properly pro- 
tected from exposure to the air, this principle 
was overlooked or ignored in the early days of 
metallic are welding. Whereas in the manufac- 
ture of steel the molten metal is protected by 
a blanket of slag and by a proper furnace 
atmosphere, it is practically impossible to use 
slag alone for protecting the metal in_ the 
usual are welding process because the metal 
passes across the are from weldrod to weld in 
the form of small globules or drops. Due to 
the large ratio of surface to volume of these 
small globules the metal picks up oxygen and 
nitrogen very rapidly, at the temperature of the 
are, and protection therefore becomes doubly 
important during transfer. This protection has 
been accomplished by the use of coverings on 
electrodes or weldrods. 

In the following discussion the data given 
pertain to a particular type of electrode havy- 
ing a cellulosic covering which contains cellu- 
lose, ferromanganese, silica flour, kaolin and 
sodium silicate. The diagram on the next page 
shows, schematically, such an electrode in 
operating position over the work. In the are 
space the metal core melts and the molten 
metal passes across in the form of tiny spheres 
of steel; the heat of the are also disintegrates 
the coating. A portion of the covering is gasi- 
fied and the remaining portion melts and floats 


December, 1938; Page 657 


\ 


as a slag on the molten pool of 
metal below. Under the end of the 


Direction of Trave/ 


Since Metal Is Trans 
From Electrode te 
Through a Stable Ar; 


electrode may be seen the crater Shower of Tiny Drops }! | 
formed in the plate by the heat of Doubly Important to P 
the are. The mixture of molten | 4+—Weldrod it From Reaction With 
metal derived from the end of the a] Metal pheric Oxygen and Nit 
electrode and from this crater so of 
builds up a sizeable bead of weld | ‘overing surround 
metal behind the are. | hom Aberaionaa! ing surface, as shown }) 
fhe quantities of the Gos Retoinir the flame around the ar 


various gases liberated by 
one centimeter of a 14-in. 
covered electrode of this 
particular type are as 
follows: Hydrogen 85.1 
cu.cm., carbon monoxide 
70.5 cuccm., water vapor 
cuccm., carbon dioxide 
1.9% cu.em. (all measured 
at 100) ©. and 760 mm. 
pressure). Both of the 


principal gases, H. and 


CO, are highly reducing and hence very effective 
in preventing oxidation of the molten metal. 
The volume of the electrode which produced 
these gases is about 0.5 cu.cm., and the total 


Crater 
Mo/ten 


Slag 


Arc Spar Ce 


Covering The effectiveness of (hy 

‘arbon i} 
Pyroly yrotection afforded 


the coating is shown hy 


studies of weld meta! 
produced by covered 
electrodes as compared 
with metal deposited 
with a bare electrode 
These studies includ: 
metallurgical examina- 
tion, gas analyses, and 


physical tests. 


Large Differences in Corrodibility 


A comparison of a polished section across 
each type of weld shows no significant differ- 


volume of gases is approximately 300 times the ence. Both welds appear to be sound and are 
volume of the electrode even when measured not readily distinguished from the adjacent 
at 100° €., and at the temperature of the are plate. After etching, differences become appa 
their volume is several times greater. This large ent. The accompanying group of macrographis 


amount of gas rushing out of the are space pre- 
vents the air from coming in contact with the 


metal in the are; it also flows over the molten 


Full Size Sections Through Welds in 1-In. Plate. Welds 
with bare wire above, with covered electrode below. 
Sections lightly etched at left; deeply etched at right 
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shows both types full size as they appear alter 
a light etch (left) and after a deep etch (right). 
Lightly etching the bare wire weld shows a 


number of small black areas or 
spots which are not present in 
the weld made with the covered 
electrode. Some of these repre 
sent actual voids and others are 
iron oxide entrapped in the 
metal. After a deep etch the bare 
wire weld shows severe attack 
whereas the weld made with the 
covered electrode shows less 
attack than the plate. The degree 
of attack in the deep etch often 
indicates the susceptibility to cor 
rosion, and service records hay 
shown that bare wire welds ar 
frequently unsatisfactory for co! 
rosion whereas welds made wi! 
properly covered electrodes ar 
often less corrodible th 
base metal. 

Next is a pair of micrograp! 
showing the junction of eac! 
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weld metal with the plate at 100 diam- 
fhe difference is very pronounced. The 

»n of the bare wire weld is well defined 

e structures on the two sides of the junc- 

re dissimilar. In the micro at right the 
nm extends from the upper left to the 
right hand corner and the weld is in the 
right hand triangle. There is no evident 
ence between the weld and the plate and 
structure is continuous across the junction. 
this continuity of structure there is no 
son to fear a weakness at the junction of the 


and weld. 


, 
A 
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Junction of Plate and Weld Metal at 100 Diam- 
eters, After Stress Relieving at 1200° F., Sectioning, 
Polishing and Etching With 2% Nital. Note nitride 


Gas Content 


Further examination of these structures at 
higher magnification indicates the presence of 
many nitride “needles” in weld metal from bare 
wire. Annealing at 17007 F. will precipitate the 
nitrogen and intensify the appearance; similar 
treatment of the weld made with covered elec- 
trodes does not show these needles. 

A view of a bare wire weld at 1000 
diameters is also shown on page 660. The 


The chemical analyses of the two types of 


weld and of the plate material are given in the 
table at the bottom of the page. So far as the 


elements carbon, manganese, silicon, phos- 


phorus and sulphur are concerned there is noth 


ing alarming about either weld. The carbon, 


manganese and silicon of the bare wire weld 
are very low and the weld resembles pure iron, 
and should have rather low strength values and 
be very ductile. The weld made with covered 
electrodes has an analysis corresponding to that 
of a low carbon, silicon killed steel; it should 


have good strength and good ductility. 


~ 
- 
“needles” short black marks in weld metal 


from bare wire (at left). Junction is hardly descern 
ible in weld made with covered electrode (right 


When the oxygen and nitrogen contents 
are considered, significant differences between 
the materials are found. The bare wire weld 
has about 12 times as much oxygen and 33 
times as much nitrogen as the plate. The weld 
made with the covered electrodes has four times 
as much oxygen and 2!. times as much nitrogen 


as the plate. 


Chemical and Gas Analysis of Welds and Plate 


ort, minute cracks shown in this view 
ining some of the inclusions are no doubt 
ised by shrinkage stresses during cool- 
:. Although these cracks are very small 
ey probably have a pronounced effect on 

joint’s resistance to repeated stress and 

also responsible for the erratic strength 


ues of bare wire weld metal deposited 


joints in heavy plates. 


From 

ELEMENT IN 
Bane Wine Coverep ELecrropi PLAT! 

Carbon 0.02 0.08 0.19 
Manganese 0.09 0.57 0.56 
Silicon 0.01 0.25 0.01 
Phosphorus O.012 0.012 0.028 
Sulphur 0.027 0.023 0.029 
Oxygen 0.298 0.072 0.024 
Nitrogen 0.131 0.010 0.004 
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It is well known that both nitrogen and only 0.03°° oxygen in the form of MnO ass jy). 
oxvgen affect the properties of steel. When ing all of the Mn is oxidized. Hence the ox, sey 
present in sufficient amount, nitrogen increases in the form of FeO must be at least 0.257. 4 
the strength, decreases the ductility and makes study of the fractional analysis of the ld 
the steel susceptible to age hardening. F. R. made with covered electrodes shows that th, 
Hensel and E. LL Larsen first fraction is ry 
found from their tests on small in fact smaller 
weld metal, published in . oc than the corresponding 
Transactions, 1982, fraction of the plat 
page 639, that the nitrogen ne . Most of the oxygen of 
content must be below 4 this weld is in the second 
0.05'. to eliminate the age fraction, that is, con. 
hardening tendency. Oxv- bined with silicon as 
ven, if in the form of FeO, » ‘ 2° SiO.. In this form it has 
tends to increase the . not been found to be 
strength and decrease the the harmful and there are 
ductility of steel and also indications that it is ben 
makes the metal hot short. Py a . eficial in certain respects. 
Since only the total oxygen ‘ee ; From the chemical 
is shown in the table no ae S y wae analyses given in the 
comparison of the FeO table and the fractional 
content can be made with- 7 ° ee vacuum analyses in the 

out further data. figure, it is apparent that 
To determine’ the ‘ : or. the bare wire weld is high 
amount of oxygen com- in nitrogen and FeO and 
bined with each of various of ee . the weld made with covy- 


elements requires an analy- 
sis by the fractional vac- 
uum process. The final With Bare 
diagram shows the results 
of such analyses. The oxy- 
gen is divided into three fractions: (1) Oxygen 
joined with the bases iron and manganese; (2) 
iron joined with the acid silicon; (3) iron joined 
with the neutral aluminum. It will be seen that 
not only is the total oxygen content for the bare 
wire weld very large but nearly all of it is in 
the first fraction as iron and manganese oxides. 
Since the weld contains 0.09% Mn it can have 


Shrinkage Cracks in Weld Made 


Wire. 


lion, not etched, 


ered electrodes is low in 
both these constituents. 

Metallurgical and 
physical tests show that 


Polished sec- 
at 1000 diam. 


each type of weld metal 
behaves in a manner consistent with its micro- 
structure and chemical analysis. Welds mac 
with bare wire are hot short and show agi 
hardening; those made with covered electrodes 
show neither effect. The mechanical properties 
of both welds are shown in the accompanying 
table, and corresponding properties of the plate 
are given for comparison. 
The strength values of bare 


0.3 wire welds in !4-in. plates are 
= 0, asAl>0z | suflicient but the ductility values 
wa 0, as SIO Bare Wire are not satisfactory for certain 

> / 
Weld purposes. In heavy plates, 1 in 
0. as FeO & MnO and more in thickness, 
0.2 | 
< Witrogen strength is uncertain the 
= values for ductility are low a! 
- may be zero; the Charpy values 
& are also very low. 
© 0./ Covered Electrode Welds made with cove! 
Weld 
Plate 
Materia/ Fractional Gas Analysis Shows 1 
Most of the Oxygen in a Bare Wire \\ 
Is Held as Iron Oxide, Whereas It Is 
Silica in the Covered Electrode W 
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Mechanical Properties of Welds and Plate ~ 
PLATE ULTIMATE ELONGATION Repucrion BEND CHARPY 
PHICKNESS STRENGTH IN 2 IN, or AREA | ELONGATION IMPACT 
in. As welded | 40,000 to 45,000 50,000 to 60,000 6 to 15 15 to 30 
1 in. Stress relieved | 20,000 to 45,000 /25,000 to 55.000 lto 7 Oto 7: lto 12 1 to 2 ft-lb. 
4 in. As welded 140,000 to 55,000 55,000 to 70,000) 20 to 30 30 . 
1 in. Stress relieved | 40,000 to 55,000/55,000 to 70.000) 25 to 40 70 45 
1 in. Stress relieved 40,000 to 55,000/55,000 to 70,000!) 25 to 40: 10 to 70 30) 25 to 45 
‘ steel | 
late As rolled 30,000 to 40,000/55,000 to 65.000) 35 to 50: 70 20 to 30 
trodes have ultimate strength and ductility Summarizing, the results of tests on welds 
ies about the same as mild steel for all show that, from a metallurgical standpoint, 
cknesses of stock, and the vield point and those made with bare wire are very different 
Charpy impact values of these welds are higher from welds made with covered electrodes; 
than those of the rolled plate. inherent properties of weld metal therefore 
depend upon the welding process used. 
High Strength Steels In the design of welded structures the engi- di 
neer must recognize the properties of each of 
The above results apply to mild steel. Fre- these types of weld metal. In the welding of 
quently the engineer is called upon to design light gage material into structures in) which 
structures of steels having a higher strength ductility is of little importance bare wire may 
than that of plain carbon steel, and information sometimes be used with satisfactory results, but 
on the properties of welds in such steels is nee- even for such applications it is not always the 
essary. The last table gives a range of mechan- most economical. For the welding of heavier 
ical properties of welds suitable for several materials and for all structures in which ductil- 
low alloy steels and also 
two of the commonly Welds in Some Alloy Steels . 
used stainless steels. 
lhe welds are intended ALLOY STEEL Yretp ULTIMATI ELONGATION 
to have about the same TYPE ANALYSIS in 2 EN. 
ultimate strength as the Carbon-molybdenum, Mo 0.40 to 0.60¢¢ (50,000 to 60,000, 70,000 to 80,000 22 to 32% 
corresponding — plate Nickel . Ni 2.0% 55,000 to 65,000 70,000 to 80,000 20 to 30 a i 
material. The resulting Chrome-vanadium | Cr 1.077, V 0.200% to 80,000 85,000 to 100,000, 15 to 25 
vield points are higher Chromium 10.000 to 50.000 70.000 to 80,000) 25 to 35 
than those of the plate. Stainless Cr 16 to 50,000 to 60,000 80,000 to 90,000 15 to 25 
the decrease of ductil- Stainless Cr 18%, Ni 8 10,000 to 50,000) 70,000 to 80,000 20 to 50 
itv with increase of 
strength of the weld 
metal shown in this table is also characteristic itv and toughness are important covered elec- 
of rolled material; elongations for the welds on trodes are required. ij 
the various materials are of the same general With the proper type of covered electrodes a 
range as the corresponding values for the plate and modern welding technique, welds having ’ i" 
ind are ample for safety. mechanical properties equivalent to the plate a 
A number of high strength steels designed materials may be obtained in mild steel and in e 
especially for welding have been developed in many of the alloy steels. In computations such . 
recent vears. For their strength these steels welds are treated as though they were plate ‘ 
depend upon such alloys as manganese, silicon, material similarly located. Of course, the actual ; 
copper, nickel, chromium, molybdenum = and cross section of the metal must be used in com- 
inadium, and the carbon content is kept low puting stresses and the proper allowance must : 
» reduce the air hardening tendency. In the be made for stress concentration due to changes & 
elding of high strength alloys greater precau- in section. For some types of structures the | 
ms are often more necessary than in the allowable stresses are specified by codes. In = 
elding of mild steel but under proper condi- other cases the welds may be stressed to the 
ns excellent results are obtained. same values as the base metal. ek 
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Modern Machining 


Fixture in Double-Head Mill for Boring and Thread): 
Several Parallel Holes in Scale Lever With High Dy 
of Accuracy. Photograph made at Toledo Scale ¢ 
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F. Newman 


e-President 


notes on 


threading tools: 


cutting tools became “chasers”. This term 


laps the nomenclature for the individual 


Chasers 


THE ORIGINAL ‘TERM covering thread cul- 
ting tools was “dies”, and was applied to 
solid dies or heads when the thread cutters were 
backed off or out of the work after threading. With 
the advent of self-opening die heads and collapsible 


thread 
is now 


generally applied to the individual pieces that go 


to make up a complete set for cutting internal or 


external threads — a set consisting of three or more 


chasers fixed in a die head or collapsible tap. 
Hobbed, milled, circular, and tangential types 
! chasers are made (as shown in the sketch on the 


ext page). All these types are well known to users 


screw thread cutting equipment for 


external 


reading. For internal threading, hobbed and cir- 


lar types only are used. 


Chasers are called upon to cut screw threads 


all types of machinable steels, cast iron, non- 


ferrous metals, wood, rubber, and limitless compo- 
sitions such as plastic materials. 

The entire range of machinable hardness may 
be encountered in any one analysis or type of steel. 
In heat treated alloy steels the average hardness will 
approximate 285 Brinell. Top hardness limit for 
commercial threading is approximately 340 Brinell. 

High speed steel of the 18% tungsten, 4% 
chromium, 1° vanadium (“18-4-1") type is recog- 
nized as the best all-around high speed steel for 
screw thread cutting. Steels such as 14-4-2; 18-4-2; 
14-4-2 high speed with 4° cobalt; and high speeds 
where much or all of the tungsten is replaced by 
molybdenum, such as 8° molybdenum, 4° chro- 
mium and 2% vanadium; and 8% molybdenum, 
2°) tungsten, 4% chromium and 1° vanadium are 
used to advantage on specific applications. 

For threading copper and other low strength 
non-ferrous metals, 120° carbon toolsteel, oil 
hardening toolsteel, or Stellite-tipped chasers are 
frequently used. 

High speed steel for threading chasers is 
usually purchased to a rather restricted carbon 
range. For instance, the 0.70% carbon grade of 
18-4-1 is held to 0.68 to 0.72) carbon. When threads 
are cut in bars of high speed steel at right angles 
to the direction of rolling, as is usually the case 
with the hobbed or milled type chaser, carbide 
segregation must be at a minimum in the bar; each 
end of every bar may be polished and etched 
for inspection as to this feature. Incidental impuri 
ties as nickel, cobalt, molybdenum, copper 
arsenic should be sufficiently low individually o1 
as totals with complementary impurities so as to 
have no harmful effect on the general properties 
of the toolsteel. The steel should show no abnor- 
mal tendency to “sweat”, carburize or decarburize 
during heating for hardening 

Close temperature control of all heating opera 
lions is requisite. The wide variety of dimensions 
as lo chaser size, the variations in pitches and types 
of threads (such as U.S.S., Whitworth, S.L, Acme, 
and so on) variation as to surface finish Cwhether 
the tools are ground all over or not after harden 
ing), and the various tolerances allowed by the 
application or the purchaser, suggest the use ol 
various types of heating equipment. Oijl-fired and 
gas-fired semi-muflle furnaces are satisfactory for 
hardening some types of chasers. Controlled atmos- 
phere furnaces, invariably electrically heated, are 
used extensively and are 
generally more satistactors 
than semi-muflle furnaces 
Salt baths appear to be the 
most satisfactory method 
for treating the molyvb 
denum steels insofar as 
maintaining a surface free 
from decarburization is 


concerned 
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Quenching Practices Are Various 


A wide variety of heat treatments have been 


A and to some extent are still applied to the harden- 

i ing of chasers. The most generally used tempera- 
| tures for 18-4-1 steel are: Preheat 1500 to 15507 F., 


high heat to 2300 to 23507 FP. 


(1) in natural air, (2 


Chasers may be 
quenched on a water-cooled 


copper plate, (3) under a sott air blast, (4) in 


4 molten salt at 1100 to 12000 PF. and finish cooling in 


air, (9) in molten salt at 14007 F. then into another 

salt at 600 to 700° F. and finish cooling in air, or 

6) in oil, Any of the methods are used on oceasion, 

the size, type of chaser, nature of thread, size toler- 

ances and allowable distortion dictating the prac- 
‘ tice that ts adopted. 

Salt baths or forced convection air furnaces are 
used tor drawing the chasers. Temperatures used 
are 1000 to 12007 Cactually 1050 to 11000 is 
the usual range) 


The hardness to which chasers are drawn is 
compromised by a number of factors such as (1) 
composition and nature of materials to be threaded, 


Whether cut or sheared stock, wrought iron pipe, 
cast iron pipe, and so on, (2) type of grind neces- 
sary to produce quality of finish desired, (3) type 
of throat required whether long, short or none, (4) 
condition of equipment. 

Chasers are tempered to as low as Rockwell 
C-4 to 55 for some few Acme thread applications, 


> 


\ 
\ 


Hobbed Type Milled Type Circular Type 


Exterme/ Thread Cutters 


and as high as Rockwell C-64 to 66 for the hard 
grades of seamless steel tubing. 

Nitriding the finished hardened (or finished 
hardened and ground) 


chasers by means of a 
molten mixture of sodium and potassium ecyanides 
_B or by one of the proprietary nitriding salt baths is 
frequently done. The results obtainable do not 
appear to be predictable, experience having shown 
5 a number of successes as well as failures. The 
P nitriding, conducted at 1000 to 1100° F., may vary 
from a 5-min. immersion to reduce the affinity of 


the tool surface for the metal being cut, to \o, 
soaking periods for high surface hardness. 

Most threading of iron and steel is done 
Below are listed the coolants most generally 

Lap welded and butt welded pipe, wrought 
and soft steels: Soluble oil and water are used, jy} 
sulphur base oil is recommended. 

Heat treated steel and seamless steel tu 
Sulphur base oils. 

Cast iron: Soluble oils or kerosene mixtures 

Brass and bronze: Threaded dry, or with s 
ble oils or paraffin oils. 

Aluminum: Lard oil or a mixture of 50 ind 
oil and kerosene. 

Soluble oils and kerosene have the disadvan- 
tage of washing any oil from machine surfaces that 
require lubrication. 


Common Threading Difficulties 


A number of common threading difficulties 
and their correction may be listed: 

1. Chasers may be too brittle or too low in 
hardness. For instance, chasers giving excellent 
results on butt welded pipe would prove to be too 
soft for good results on cast iron or Grades € and 
D seamless pipe. 

2. Poor alignment of work being threaded in 
respect to chasers or poor mechanical alignment o! 
machine parts may cause poor performance ot 
chasers. 


3. Improper rake or lead angles cause troubles 


Types of Chasers Commonly Used for Cut 
ting External and Internal Threads. (Dia- 
gram merely indicates types and is not to 
be confused with manufacturing methods. 


Tangentia/ Type 


Circular Type 
Interne/ Thread Cutters 


Hobbed Type 


Grinding cracks on resharpened chasers 
may be due to the use of emery wheels in the to 
room that are too hard or dull, or cooling the tov 
in water after heavy grinding. 

®. Some causes of chipping are (a) misalig! 
ment, (b) badly sheared stock, (¢) hitting should 
on close-to-shoulder work, (d) excessively ha 
grinding by dull or filled wheels causing minu 
grinding checks, (e) too high and in some cases | 
low a speed, (f) improper, insufficient or poo! 
directed coolant. 
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forging 


and 


rolling 


Toolsteels 


4a STEELS which are fragile and difficult to 
roll (such as high speed steels, 38°¢ cobalt 
magnet steels, various compositions of high 
carbon, high chromium steels with 11.50 to 
18.00°° chromium, and high alloy steels with air 
hardening properties) are cast into specially 
designed square ingot molds with the big end up. 
Ingot sizes, designated by the top dimensions, 
range from 4's to 13 in. square, and the weight 
trom 80 to 2500 Ib., including the hot top or sink 
ead. The other grades of carbon and alloy tool- 
‘eels are cast into rectangular molds, 16> 19 in. 
25 28 in. or into corrugated molds (16 to 30 
). Ingots weigh from 2000 to 13,000 Ib. and 
e press forged into blooms and_ billets, or 
lled on a suitable blooming mill. 


D, viou ts in 


1c 
Historical Surve () 1904 55 

\ | af 


In considering the size of an ingot in rela- 
tion to finished bar it is necessary to take into 
account both the internal structure of the ingot, 
and the amount of mechanical working, or 
reduction, which the ingot is to receive. This is 
expressed in percentage of reduction of cross- 
sectional area from ingot into finished bar. For 
instance, a 3-in. diameter bar (area 7.1 sq.in.) 
made from a 9-in. square ingot (area 81 sq.in.) 
is said to have undergone a reduction of 81—7.1 
or 73.9 sq.in. which figures to 91.2° reduction 
on the original ingot size. Another wavy of 
expressing it is that it has an 11.4-to-1 reduction 
(S1:7.1—11.4:1). As ingots and billets are 
worked mainly in the longitudinal direction, 
with very little spreading or upsetting, the per- 
centage of reduction is a good index of the total 


amount of mechanical working. 


Amount of Reduction Necessary 


Good practice calls for a reduction of 90% 
or more from ingot to finished bar. This is 
readily obtainable in small bars because small 
ingots can be handled with comparative ease, 
but in case of special allovs (where approxt- 
mately a 13-in. ingot is the maximum size 
obtainable), it is sometimes necessary to be con- 
tent with smaller reduction, on account of the 
great difliculty of handling and forging larger 
ingots. With the larger sizes of finished bars it 
is necessary to obtain the benefits of hot work- 
ing by resorting to upsetting operations, In any 
event the result is that only shorter lengths of 
bars are available. 

Hammer cogging, or breakdown, the first 
step in the reduction of the ingot to a_ billet, 
generally involves suflicient hot deformation to 
reduce the ingot to about 50° of its original 
cross-section, with a corresponding doubling in 
length. Using high speed steels as an example, 
treatment preliminary to reduction will be out- 
lined; while such treatment is intended pri 
marily to keep the material in a sound physical 
condition, it may have a benelicial effect on the 
subsequent structure and the distribution of the 


carbide particles. 
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High speed ingots are inherently in a very 
sensitive condition, with columnar crystals 
extending at least part of the distance from the 
surface toward the center of the ingot. When 
not properly handled, these ingots are therefore 
highly susceptible to fracture. The low coher- 
ence is undoubtedly aggravated by the fact that 
not only carbides, but also impurities in the 


Heating Schedules for High Speed Ingots 


INGOT PREHEATING HIGH TOTAL RESULTING 
REHEATING® 

SIZE Heat Trimet BILLe! 
7% in 24 hr. 12 hr. 2 hr. 38 hr. tin. 

2 38 20 6 64 6 

3 12 22 8 72 8 


*Represents time in high heat furnace to restore tem- 


perature between forging operations. 


steel, have a tendency to precipitate at the grain 
boundaries. 

To prepare high speed steel ingots for ham- 
mer cogging, the ingots remain in the molds 
until completely solidified. The time required 
depends upon the cross-section and weight of 
the ingot. Immediately upon stripping they 
should be charged hot into a suitable preheating 
furnace maintained at 1150 to 1200° F. Here 
they should be held for 12 to 24 hr.. according 
to the size. They should 
then be transferred to a 
second preheating fur- 
nace, where they are 
held at 1600 to 1650 
F. for 12 to 24 hr. 

These thoroughly 
heated ingots should 
then be transferred to a 
properly designed heat- 
ing furnace at 2150° F., 
equipped with an auto- 
matic gas analyzer for 
atmospheric control of 
the heating chamber in 
order to hold scale 
losses to a minimum. 
The time required for 
heating various sizes of 
square ingots is approx- 
imately as shown in the 
table above. 


Ingots may be ham- 


mer cogged on a steam 
hammer of ample 


capacity; the first pass 


Page 000 


(series of impacts or blows) under the han me) 
When the ing 


uniformly heated to this temperature 


is made at about 2150° F. 


drawn from the furnace and placed on {hy 
anvil; it is then given a series of light impacts 
while moving it slowly along the dies, firs op 
one face, then on the other, turning it 99 
This is then followed by “packing” the cor- 
ners, hammering with a very light impact, while 
the ingot is tilted diagonally. The metal is in 
fragile condition due to its crystal structure, as 
cast (shown in the photograph of structure of g 
12-in. square ingot). Only when the steel has 
undergone some deformation, with resulting 
recrystallization during time at high tempera- 
ture, can it withstand more severe hammering, 

After the first light reduction, the ingot 
should be returned to the furnace and heated 
uniformly to approximately 2150° F. Time is 
approximately as shown in the table. It is then 
again withdrawn and reduced further, this tims 
with slightly greater impact. When cooled to 
about 1800° F. with the corners to about 1700° F. 
the cogged billet is again returned to the heating 
furnace for another reheating to approximately 
2150° F. 
to withstand greater impact of the hammer with- 
out danger of rupture, that is, it has been refined, 


It has now been worked sufficiently 


producing a structure with no sharp lines of 
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| 
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| weakness (as shown in the photograph 
j-in. hammered billet). Cogging can then 
ntinued until the desired billet size has 
‘btained, provided the steel is within the 
rking range. 

ine advantage in using the hammer for 
ng is the easy removal of corner cracks, the 
common defect encountered. Cracks 
rally form across the corner lines where the 
| has least support. These cracks are 
oved, as soon as they appear, by placing a 
sice! gouge over the affected corner and striking 
i sharply with the hammer. Another advantage 
's that it is possible to attain a very low per- 
centage of reduction by hammering. In rolling, 
on the other hand, whether box, gothic or special 
passes are used, the percentage of reduction in 
each pass is fixed. It is obvious therefore that 
io obtain the proper reduction for the various 
compositions, a very large number of roll sets 
would be required. 

When it is desirable to use a rolling mill, 
in the first passes at least, the rolls must be 
designed for small and moderately increasing 
deformation. At some plants only the small 
ingots, say up to 4's in. square, are cogged in 
the rolling mill using box passes while the larger 
sizes are always cogged on the hammer. This 
differentiation is advisable because high speed 
steel ingots become much more sensitive and 
fragile with increasing size. Compared with 
hammering, roll cogging has the further disad- 
vantage that corner cracks, when formed, can- 
not be removed. Instead they are rolled down 
and flattened in succeeding passes and must 
later to be ground out in a separate operation, 


Slice Cut 


teross 12-In. In 


An Excellent Method of Removing Scale From Billets 
Is to Blast Them From All Sides With Steel Shot While 
Passing on Roll Table Through a Protective Housing 


which is a very costly procedure for deep cracks, 

To prevent internal strains and ruptures 
caused by rapid cooling, the cogged or ham- 
mered billets may be buried in an insulating 
material until they have cooled to about 250° F. 
Another plan is to place the billets in a steel 
container, cover them with an insulating mate- 
rial and transfer to an annealing furnace. Here 
they are heated to 1600 to 1650) F., thoroughly 
soaked out and cooled in the furnace to 1000° F, 
The container is then removed from the furnace 
and the billets are taken out after 
they have further cooled to 


qot of High Speed Steel and 
Pickled in Stronq Acid 
Shows the Columnar Struc 

fure That Induces Cracking 
Unless Early Forging Is 
Yost Carefully Done. Right 
hand view is of 6-in, billet, 
after proper forging, and 
shows a qood deqree o] 
grain refinement. Both re 


produced at half size 


approximately 500° This 
softens the product to permit 
sawing or machining. A dise can 
thus be obtained from the billets 
representing the top and bottom 
of the ingot for an acid etch or 
macroscopic test which will 
reveal any internal defects. The 
above ennealing operation also 


has the advantage of making the 


billets less susceptible to grinding cracks. 


Imperfections in the surface of the original ingot, as well 


as defects which may 


have been caused by heating and 


cogging, must be removed to prevent their appearance in 


the finished bar. If at this stage the billet has to undergo 


only one more heating for the finishing operation, a very 


careful inspection for surface seams is necessary. If more 
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than one reduction or conversion is to be given 
subsequently, it is necessary to remove only 


major defects at this stage. 


A convenient and effective method of 


removing defects is to eliminate them by grind- 
ing with an abrasive wheel of correct grade and 
vrit mounted on a swing frame, billet grinding 
machine. One advantage of this procedure is 
that the wheel grinds across the billet — hence 
across the seams, which practically always are 
longitudinal. Grinding across rather than with 
the seams shows them up more readily. It is 


advisable to grind lightly to avoid local over- 


Very Deliberate Heating of Cold Toolsteel Ingots and 
Large Billets Is Conducted in These Two Preheaters. 


One Operating at 1200° F., the Other 


heating, which might in turn cause cracks. 

Another advantage of slow cooling or 
annealing as described above is that it decreases 
the tendeney of the billets to crack when they 
are heated for further working; prolonged pre- 
heating is therefore not required before they are 
charged into the finishing furnace. However, in 
any case the hearth of the heating furnace 
should not be above approximately 1000° 
when the billets are charged. 

A recogging operation is required where the 
ingot cannot be reduced to the required billet 
size in one operation. High speed steels prac- 
tically always require a finishing operation, 
apart from, and in addition to the cogging. As 


at 


mentioned above, the major defects are ren, ve 
After th 


secondary cogging operation the billets sh) .ujd 


after the first cogging operation. 


be cleaned of scale to reveal surface de‘ cets 
which are then ground out. (Shot blasting with 
steel shot is a very good way of descaling })j] 
lets.) This careful inspection and surface grind 
ing gives the best insurance against seams and 
surface imperfections in the final product. 
Removal of surface defects is of funda 
mental importance in the manufacture of good 
hardened tools and toolsteels, as small surface 
seams and similar defects almost invarially 
lead to breakage or at 
least cracking in the 
hardening operation 
After the processing 
outlined, the billets are 
ready for the final forg- 
ing or rolling to size, As 
they are in the annealed 
condition, the metal is 
able to adjust itself 
more readily to the 
stresses set up during 
heating prior to the final 
sizing operation. How- 
ever, even annealed bil- 
lets should be heated 
comparatively slowly. 
This is desirable for two 
reasons. First, due to 
the sensitivity of high 
speed steel and high 
alloy steels containing 
a large percentage ol 
when 


carbon, even 


1650° F. annealed, any sharp 
temperature difference 
between the inside and 
outside of the billet might still lead to inter- 
nal rupture. Second, high speed steel should no! 
be kept too long at rolling or forging tempera 
ture before working, as the material may deca 
burize, or crack or tear in the deformation. 
the billet is placed directly in the high tempers 
ture zone of the furnace, the outside will ! 
brought up to the forging or rolling temperatu! 
long before the inside, and shattering 0 
occur When the plastic surface is rolled over t 
relatively unyielding core. This is particula: 
true for large billets, as for instance when rec 
ging d-in. square. Billets should therefore 
heated slowly in a properly designed furn 
with enough time for “soaking” to allow 
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, penetrate thoroughly. It is customary to 
the rule “one inch per hour” in heating 
speed steel, that is, the number of hours 
ed is the same as the thickness of the bil- 

» inches. A good heating schedule provides 
imum time at the lower temperature and 
mum at the high or rolling temperature. 
fhe proper atmosphere to use in heating 
speed steels, whether slightly oxidizing or 
cing, is a much debated question. In the 
er’s opinion it is desirable to use a very 
smoky flame. A sharp or strongly oxidizing 


ne has an injurious effect on this type of 


the billet in the first couple of passes, because 
the corners are naturally most readily over- 
heated, secondly, because the metal at the cor- 
ners is least supported, and thirdly, because the 
greatest stress in tension is applied to the hori- 
zontal pair of corners. 

To prevent internal ruptures after rolling, 
the finished bars should be placed in heated 
retorts or in steel boxes and covered with an 
insulating material to insure slow cooling. As 
most users of high speed steels machine their 
tools from the purchased bars it is customary to 
anneal practically all such bars. Annealed bars 


Battery of Electrically Heated Annealing Furnaces for Toolsteels. Car bottoms 
with racks and stanchions facilitate loading. Self contained heating covers 
carry fans for circulating atmosphere during heating or cooling cycles 


steel, tending to tear or crack on the first defor- 
mation, thereby causing surface defects ruining 
the steel for the manufacture of tools. 

Heated slowly and carefully in a flame 
laden with hydrocarbons, the billets should be 
brought to a temperature of about 2150° F. They 
are then ready for final forging or rolling. Bil- 
lets should be withdrawn from the furnace and 
rolled as soon as this temperature is reached 
ind they are properly heated throughout the 
ross-section, as prolonged heating at this point 
leads to weakness and tearing. Tearing also 
ccurs as a result of too high a temperature. If 
rolled in rolling mills using gothic passes it prac- 
ically always manifests itself at the corners of 


are also more easily inspected, cut and straight- 
ened. (Before annealing, the bars are shot 
blasted to remove any iron oxide formed on 
the surface during the operations of heating and 
finishing forging or rolling; the removal of this 
oxide reduces the tendency to decarburize dur- 
ing the annealing operation.) They can be 
packed tightly without any compound, in steel 
pipes sealed at one end. A cover containing a 
charcoal cartridge should be slipped over the 
charging end of the annealing pipe and_ the 
space between the pipe and cartridge should be 
sealed with fire clay. The charcoal combines 
with the oxygen present in the pipe and in the 
air entering during cooling and holds down the 
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oxidation or decarburization on the surtace of 
the bars. 

Ihe annealing pipes may be placed in an 
electrically heated furnace so built to insure uni- 
form and accurate temperature control. If an 
oil-fired or gas-fired furnace is used it should be 
designed and operated so that the atmosphere 
in the furnace approaches that of an electric 
furnace; a car bottom design facilitates loading 
and unloading. The annealing cycle is deter- 
mined by the composition of the steel, its weight 
and its distribution in the furnace. As an exam- 
ple, a 10,000-Ib. charge of standard 18-1-1 high 
speed steel bars, packed in 12-in. diameter pipes 
should require 8 hr. for heating up to 1650° F., 
the charge should be held at this temperature 
for another 8 hr. and then cooled down to 
1200° FL at the rate of 20° per hr. The pipes are 
withdrawn from the furnace at 600° F. as the 
rate of cooling below this temperature has prac- 
tically no effect on the hardness. However, the 
bars remain in the pipes until they are near 
room temperature, for convenience in handling. 

The above annealing practice applies to 
high speed steel. Carbon and alloy toolsteel 
bars, on the other hand, are usually packed as 
tightly as convenient in steel boxes with a tight 
fitting cover, or in steel pipes with one end 
sealed. The other end of such a pipe is used for 
charging the bars and packing compound; it is 
then closed by slipping on a steel cover and 
sealing the joints with fireclay. A useful pack- 
ing material consists of three parts of finely 
sifted dry ashes to one part of crushed coke, 
charcoal, petroleum coke or partly burned coal. 
Cast iron chips are also good packing material. 
Such chips fill the voids as well as do ashes, 
charcoal or coke and are therefore equally 
effective in reducing the volume of air drawn in 
during cooling. Expansion of the air in heating 
causes the clay seal to crack which permits air 
to enter during the cooling of the charge, thus 
causing oxidation and decarburization of the 
surface of the bars. Charcoal and similar reduc- 
ing agents combine with the oxygen in the air 
sucked in, but as the temperature drops the 
carbonaceous packing material ceases to react 
at a point where steel is still susceptible to oxi- 
dation. Bars annealed with charcoal therefore 
have a thin scale, visible as temper colors, at 
least at the ends where the air enters. Cast iron 
chips, on the other hand, are oxidized as readily 
as steel itself at the lower temperature. They 
will therefore combine with most of the oxygen, 
leaving the bars a dull gray. 


Magnesium-Aluminum 
Alloys 


im aircraft construction 


Abstract of Paper (With Discussion) Before | 

\eronautical Society, The Metal Industry, 

Nov. 4, 1938, p. 437 

i 2 SINCE the light alloys in aircraft construe- 

tion are meeting competition from othe; 
metals and non-metals (plywood, plastics, stainless 
steels, heat treated alloy steels, monel metal) which 
are the objects of constant research and improye- 
ment, it is probable they will keep their present 
superiority by virtue of continual evolution to meet 
the needs of the day. Important steps in this diree- 
tion on the Continent especially in Germany 
are the advent of wrought aluminum alloys con 
taining several per cent of magnesium, used in the 
fully annealed condition. (Magnesium enters solid 
solution in aluminum up to 15.3 at 845° F.; the 
solid solubility decreases with temperature, being 
about 3° at 70° F. 
siderable magnesium therefore readily 


Binary alloys containing con- 


homogenized by annealing at 800° F. and cooling 
quickly; mild reheating of alloys containing say 
6° or more magnesium will cause incipient precipi 
tation of the beta phase, Al,Mg., which reduces due- 
tilitw among other effects.) 

Broadly, these alloys have two very important 
advantages: (1) They are weldable into joints of 
high strength; (2) they are non-corrodible by sea 
water, at least in the unstressed condition. 

Alloys containing less than 7° of magnesium 
have ultimate tensile stress of 45,000 to 52,000 psi 
and 25° elongation. These properties are obtained 
after annealing. Forming, bending, and drawing 
are done cold on annealed metal and the metal is 
amenable to deep drawing without damage. Th 
metal may also be worked hot, since its properties 
are not in any way due to quenching and, as soo! 
as the metal cools to the surrounding temperature 
the original properties of the annealed metal retur! 
Autogenous welding requires an appropriate fu 
every trace of which must be removed; otherwis 
there is risk of corrosion. 

Alloys containing 7 to 9° of magnesium hay 
tensile properties resembling those of duralumu 
The ultimate tensile stress is of the order of 60,00 
psi. and elongation about 25°, obtained by bot! 
heat treatment and quenching from a temperatu 
of about 890° F. Between 300 and 650° F. the met 
becomes brittle. This is a serious inconvenien 
because the constructor may want to heat the mat 
rial to just such a temperature in order to ba! 
certain enamels or varnishes. Forging and draw! 


(C'ontin fed on pade 


operations may be done 
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Strand 


Annealing 


of stainless wire 


gq THE PROCESS for producing wire from 
lLot-rolled rod is essentially the same 
regardless of the metal or alloy used. This 
process is to anneal or heat treat the rod, then 
draw it cold through successively smaller dies 
until the desired diameter wire is reached, or 
until the physical characteristics of the wire 
are such that it is necessary to re-anneal before 
proceeding further with the reduction in size. 
in the making of finer sizes of wire this cold 
drawing and annealing cycle usually has to be 
epeated several times, depending upon the 
‘pplication for which wire of specified prop- 
rties is to be used. 

Large uses for stainless steel wire have 


been in screens and wire cloth for the paper 
and chemical industries, wire rope and cord for 
yacht rigging, control cords on marine planes 
or airplanes operated near saltwater, nails, 
screws, cotter pins, bolts and rivets subjected 
to relatively high temperatures or corrosive 
atmospheres, armature binding wire, welding 
rod, orthodontal wire, metal sponge wire, orna- 
mental chain and braiding, wire stitches in 
cardboard caps for milk bottles. 


High Temperatures Essential 


Most stainless rope wire and spring wire 
made at the Dunkirk plant is of the 18% chro- 
mium, 8° nickel analysis and the necessary 
physical characteristics are obtained by cold 
drawing after annealing. tapid cooling from 
a very high temperature is necessary to insure 
maximum corrosion resistance in some media. 
The desired properties of the finished wire 
determine the amount of cold drawing neces- 
sary after annealing; it is well known that 
austenitic alloys like 18-8 harden (strengthen) 
readily upon cold work. The greater percent- 
age of wire for weaving purposes is also 18-8 
or 18-8 with a molybdenum addition. This 
wire is given a final anneal in strand furnaces 
with a prepared atmosphere for bright anneal- 
ing. Wire of the above analysis for cold head- 
ing (as for bolts and fasteners) is usually given 
a light draft after the last anneal, to gain 
proper temper and to draw a lubricating coat- 
ing into the surface. Straight chromium types 
for cold heading are also given a light draft 
after annealing. Stainless sponge wire made 
of what we call “Ludlum RA metal” is given a 
heavy cold draft after a thorough bright anneal. 

There are two general methods of heat 
treating or annealing wire; namely, batch and 
strand. In the batch method whole coils, bun- 
dles, or spools of wire are placed in the fur- 
nace, whereas in the strand method single 
strands of wire move continuously through 
heated tubes. 

In the production of stainless wire, either 
method of annealing has been employed on the 
hot rolled rods prior to drawing or for the 
process anneals required on the larger wire 
sizes. In such operations either method can 
obtain very uniform structure without exces- 
sive scaling to any portion of the coils. As 
the size of the wire to be annealed decreases, 
the advantages of strand annealing increase, 
especially when an atmosphere is kept around 
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the heated wire to prevent any oxidation. This 
due to the fact that at 
the surface of hot metal take time, and effects 
that 
anneal 
batch anneal, even in the same atmosphere and 


is chemical reactions 


in a short strand 


after a liesurely 


may not be noticeable 


will be very evident 


at the same temperature. Normal weight coils 
of stainless wire approximately in. diameter 
and smaller have such a cross section that the 
surface of the wire becomes 
to the 
length of time necessary to 
hold the the batch 
annealing furnace to insure 
temperature 


quite oxidized due 


coils in 
uniform 
throughout the mass of the 
After pickling to 
remove this seale, the wire 


coils. 


is from 0.001 to 0.002 in. 
smaller in diameter than 
before annealing. On sizes 


in. it is questionable 
of metal 
warrant the 
annealing 


over 
loss 

to 

strand 


whether this 
is suflicient 
of 


equipment using a non-oxi- 


cost 


Entrance End of Furnace, Elec- 
trically Heated to 2200° F., for 
Str innealing of Stainless 
Steel at High Speed in Hydrogen 
ifmosphere ‘hree different sizes 
r re being drawn through 

the r ¢ at appropriate speeds 
fa) from small spools, (b) from 
larger reel and (c) from coils one 
which is shown in left corner 


Metal 


Progress; 


ing, successful bright 
annealing of stainless 
wire in batches has not been announced. 
Another advantage of annealing bright is 
that the surface condition of the wire seems to 
be better for redrawing than if the wire had 
been pickled to remove scale after annealing 
Of course, on the fine sizes of wire where both 
high luster finish and dead softness are neces- 
sary there is no alternative but to bright strand 
anneal through a non-oxidizing furnace. 
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the Dunkirk wire mill of the Allegheny 


m Steel Corp. bright strand annealing of 
zes of stainless wire in process under 


in. diameter has largely replaced batch 

ling. Most of the stainless wire produced 

e fine wire department, which finishes in 

. between 0.100 and 0.003 in. diameter, is of 
:ustenitic type which requires high anneal- 
temperatures. 
In the bright strand annealing of these 
stenitic types we have found that a compara- 
ly short zone, heated to 2200 to 2250° F., 
ves the desired structure and physical prop- 
erties. The wire is moved through the tubes 
the furnace at such a rate as to assure its 
reaching 1900" or 2000° F. It has been deter- 
mined that as much wire of any given size can 
be put through per minute in a furnace heated 
to 2250° F. as can be put through a furnace 
three times as long but heated only to 22007 F. 
Fine wire is handled at speeds as high as 200 
ft. per min. 

Two electrically heated, bright strand 
annealing furnaces designed with a short, high 
temperature heating zone as described above 
were recently constructed and put in operation 
at the Dunkirk plant. These furnaces were 
made possible by the use of non-metallic heat- 
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ing units of silicon carbide. They have a uni- 
form heating zone 13 in. wide by 40 in. long, 
with half the heating units mounted above the 
hearth and the other half below the carbofrax 
hearth. Nickel tubes, or outside diam- 
eter, are placed on the hearth and a hydrogen 
atmosphere is maintained within them. Cylin- 
der hydrogen is purified of traces of carbon 
oxides by passing through a tower filled with 
potassium hydrate, of oxygen by passing over 
hot copper turnings, and of moisture by refrig- 
eration. The nickel tubes have a minimum life 
of six months. 

As shown in the accompanying views the 
wire is run off of reels or spools through these 
hot tubes, then through a watercooled jacket 
at the exit end of the furnace to insure rapid 
cooling, and immediately spooled or reeled 
automatically, ready for redrawing or ship- 
ment as the case may be. These furnaces have 
performed with entire satisfaction and have 
materially decreased the cost of this operation. 


Exit End of 14-Strand Furnace, Showing Water-Cooled 
Prolongations of Tubes and Connections jor Huyudrogen 
Atmosphere. Note bright finish of annealed wire on 
table. Unique spooling equipment insures uniform 
speed through furnace despite amount of wire wound 
on spool by resting the latter on one of a series of 
rotating drums from which it is driven by friction 
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EMANUEL SWEDENBORG 


sioner of his Royal Mayesty’s and the Swedish Kingdom’s Department of Min 


(and a pioneer metallurgist) 


/ trenchant comment upon the swift prog- 

y. ress of metallurgical science is provided 

250th anniversary of the birth of Emanuel 

Swed nborg, author of the first textbooks on the 
lurgl of iron and copper. 

Chird child of Jesper Svedberg, Rector of the 
University of Upsala, Court Chaplain, and Super- 

ent of the Swedish Churches in America, 

o Emanuel was assured a good education. He 

, degree at Upsala at the age of 21, then spent 
five years studying and working in England, Hol- 

France and Germany. Returning home, he 
founded and edited the first Swedish technical 
nal, Daedalus Hyperboreus, which associated 
him with Polhem, a physicist and mechanician who 
ime chief adviser to Charles XII. Through 
this friendship Svedberg was appointed at the age 
f 28 assessor (commissioner) in the College of 
Mines, a government department which had admin- 
istrative jurisdiction over the whole mining indus- 
try of the Kingdom and its labor relations, as well 
is judicial authority in all lawsuits involving min- 

interests. 

This post was far from a sinecure. For the 
next 30 years Svedberg spent the winter months at 
sessions of the College in Stockholm, and the sum- 
ner in tours of inspection that resulted in thorough 
tudies of metal works in Sweden (where iron and 

pper mining and smelting was the principal 
idustry ), Saxony, Bohemia, Austria and Flanders. 
The College met daily, the roll was called, and a 
d kept of the proceedings and of the technical 
ports received. This mass of material, still pre- 
served, is an ample source of information about 
nining and smelting as practiced then, and concern 
ing the middle period of Swedenborg’s life (for 
the Svedberg family had been ennobled and 
issumed the better-known variant of the name). 

Swedenborg inherited some iron works, and 
is interest was therefore personal as well as pro- 
fessional. His travels abroad, and his observations 

the widespread utilization of Swedish pig iron 
s raw material for foreign manufacture of wrought 
iron and steel in German or Walloon hearths, had 
vinced him that his countrymen would do well 


to multiply their forges and export refined iron 


1 steel rather than pig iron. When he attempted 
explain the refining, or rather conversion, proc- 
s, he was at a great disadvantage (in comparison 
ith his detailed knowledge at bl 

ith his detailed knowledge about blast furnace 
ractice — substantially what it is now) for he 
-ked any theoretical foundation upon which to 
praise his observations of numberless curious 


details of Continental practice, even though Reau 
mur’s classical book “On the Art of Converting 
Iron to Steel” had been published in 1722 and 
Swedenborg refers to it in his books printed 12 
vears later. The various smiths guarded the essen 
tial operations as most valuable trade secrets, and 
were adept at confusing and meaningless rigma 
roles. Each master workman had his own measur 
ing stick with secret marks for dimensions of hearth 
and slant of the tuyere, and in order that a thief 
could not steal this information in an unguarded 
hour, he would break down the walls every Satur 
day and rebuild them on the following Monday. 

The books on the metallurgy of iron and 
copper are volumes II and II] respectively of what 
was intended to be a more comprehensive series to 
include the noble metals, more interesting to the 
cognoscente then as now. Volume I was a tre: itise 
on physics, and the three appe: red simultaneously 
in Dresden and Leipzig in 1734 under the title 
“Opera Philosophica et Mineralia”. Written in 
Latin, the universal scientific language of the day, 
they are closed books to nearly all technologists 
now. They enjoyed wide circulation at the time, 
and exerted considerable influence on the develop 
ment of the metallurgical industries — more so on 
the Continent and in England than in the author’s 
native land. Today they are a definite record of 
the art two centuries ago. Volume I (“Principia”) 
is available in an English translation, as 1s now 
volume III (“de Cupro” —a review of which 1s 
printed on page 691). Volume II (“de Ferro” 
was translated into French soon after publication; 
in 1926 a Swedish translation by H. Sjog ren 
appeared under imprint of Wahlstrom and Wid 
strand, Stockholm, worthy to rank with the 
Hoovers’ translation of Agricola in its technical 


lence. 


ccuracy and typographical excel 

Swedenborg’s : ittention was drawn to physi- 

gy toward the mace ¢ of his life, and eventually 
to pee ion. His writings after he had reached 
the age of 60 years on be rel ition of the body to 
the spirit led to his renown as a great mystic, W holly 
overshadowing his eminence as a natural philoso 
pher in a time when alchemy was giving way to 
experimental science. Where Swedenborg stood in 
this conflict was very evident in his works, which 
were based on facts and observations rather than 
speculations, thus bearing out the statement in his 
preface, “J have touched very lightly upon the 
figments of the alchemists, and have hi urdly wished 
to taste them, except with the tip of the tongue, 
lest weeds bring harm to the promising harvest.” 
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Chip Formation 


photographed with high speed camera 


by Research & Development Division 
Jones aug! Steel ( rp. 


C4 IN THESE FRAMES only the 
extreme tip of tool is shown at 
lower left. The chip itself forms the 
fragmented gray material in the upper 
left corner. The top frame at left 
shows the tool tip in direct contact 
with the bar, and the other ones show 
a deposit of chip material clinging to 
the leading edge of the tool. The 
wedge-shaped cutting edge over which 
the subsequent segments flow is quite 
visible. This wedge is not a perma- 
nent formation and under certain cir- 
cumstances does not exist at all. These 
pictures were taken at a speed of 800 
frames per sec., and the five show 
what took place when a *,-in. cold- 
drawn bar of bessemer screw stock 
moved 0.085 in. past a lathe tool. 

Top frame at right shows an 
already formed built-up edge at the 
tip of the tool and illustrates its pro- 
tective position over the tool edge, also 
how it acts as a cutting medium. The 


rest of the frames show the start of a 
new chip coming down over the 
built-up edge and forcing the already 
formed chip segment away from the 
tool face. 

It should be emphasized that these 


views represent only one type of cut- 
ting action, there being at least three 
basic types (according to Hans Ernst 
in the new @ book on “Machining of 
Metals”). 


Function of Cutting 


Fluids 


IN A RECENT ADDRESS on the above 
subject before the British Insti- 
tute of Petroleum (quoted in The 
Engineer, Oct. 21, 1938, page 411) Prof. 
H. W. Swift said that cutting fluids 
have a dual function, to lubricate the 
passage of the chip along the tool face 


but primarily to cool the tool. Cooling 
can be effected either by prevention or 


Metal Progress; Page 676 


t 
hg 
4 
be igs 
bie 
fie-- 
| 


he frictional heat passing to the tool can 
iuced by lubrication, or the temperature 
ie to the heat generated can be reduced 
cooling action of a circulating fluid, In 
ple, prevention is better than cure, and 
ve lubrication would not only reduce the 
te rature of the tool and the 
(minimizing distortion), but 
would also reduce the power 
required for cutting and promote 
tinuity of chip formation and 
so improve the work. 

On the other hand, under the 
drastic conditions imposed by cut- 
ting, eflicient lubrication is much 
more difficult to achieve’ than 
eflicient cooling, and except with 
light cuts and low speeds (where 
the failure of lubrication would have no serious 
consequences) there is greater safety in a cool- 
ant than in a lubricant. There is, of course, 
vreater virtue still when the two functions can 
be combined in a single fluid. A fluid which 
provides efficient lubrication and cooling will 
not only perform the essential functions of 
increasing tool life and performance; it will also 
reduce power consumption, prevent distortion 
of the work, improve accuracy and finish, and 
will also help to remove chips where necessary. 

In order that a cutting fluid shall be effec- 
live it must be applied in the proper quantity 
and in the right way. Generally it is considered 
that an ample flow at a moderate velocity pro- 
vides the most eflicient cooling action. In some 
cases Where the fluid is relied on to remove the 
chip (as in deep drilling) a high velocity is 
advantageous. 

There are also certain places where the 
volume of coolant may properly be restricted. 
Apart from those metals and operations for 
which the use of a cutting fluid is unnecessary, 
there are conditions under which eflicient cool- 
ing may prove a disadvantage. <A_ cutting 
emulsion may reduce the life of a tool when 
taking fine cuts on carbon steel, owing to its 
quenching (hardening) action on the heated 
surface, and it has been suggested that too 
eflicient cooling may restrain the flow of surface 
molecules necessary to produce a high finish. 
lt has also been found that the life of a high 
speed tool increases as its temperature is raised 
up to a certain point. Hence a coolant is inad- 
visable under conditions which do not heat the 
‘ool above its optimum temperature. 

The cutting fluid should, of course, be 


applied as close as possible to the point where 
the cooling action is required, and it has long 
been the general practice with lathes to apply 
the fluid to the chip at the point of its removal 
from the stock. There is direct experimental 
evidence in favor of directing the fluid from the 
rear of the tool up into the clear- 
ance angle between tool and reced- 
ing stock. Up to a certain point 
two streams, one from above and 
one from below the tool, have a 
cumulative effect. 

In editorial comment in the 
same issue of The Engineer it was 
suggested that the chemical action 
of a cutting fluid is a possibility 
that should not be ignored for the 
temperatures at the root of the 
shaving are quite high and at the instant of 
severance the severed surfaces are in a nascent, 
or chemically very active, condition, 

“Turning from speculative theory to prac- 
tice, we have to note that the addition of flowers 
of sulphur to cutting oils or fluids has a well- 
known and very marked effect on the perform- 
ance of a cutting tool. No explanation of the 
effect of sulphur in this respect can be wholly 
satisfactory if it ignores the possibility of chem- 
ical action between the sulphur and the metal 
being cut. 

“Again, the addition of colloidal graphite 
to a cutting fluid is also well known to increase 
considerably the cutting efliciency of a_ tool. 
Graphite is known to possess lubricating prop- 
erties and it is possible that some of its value 
when incorporated in a cutting fluid turns upon 
its ability to preserve its lubricating qualities at 
the high temperatures generated during cutting. 
On the other hand, some support for the sugges- 
tion that chemical action may play a part in the 
cutting of metals in the presence of a fluid may 
be derived from the fact that the chemical activ- 
itv of most substances is greatly enhanced by 
reducing them to the colloidal form.” 

Professor Swift's conclusions are (1) heat 
of chip deformation and the frictional heat are 
of the same order, but the tool is heated mainly 
by friction; (2) a slightly sulphurized oil has 
better anti-frictional properties than other fluids 
studied; (3) aqueous solutions are better heat 
dissipators than oils are; (4) while conditions 
vary so widely that there can be no all-purpose 
oil, an emulsion with sulphonated oil base, 
would have very wide applicability, provided it 


were stable and non-tarnishing. 
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a practical 


muffleless 
Carburizing 


Furnace 


= THE ART of hardening steel has devel- 
oped gradually from early crude methods 
of packing in carbonaceous compounds and 
slowly heating and cooling the mass, up to the 
modern plan which eliminates extraneous solid 
materials and controls the chemical composi- 
tion and metallurgical characteristics of the 
steel’s surface by the thermal and atmospheric 
conditions. With each successive improvement 
in the art, manufacturing requirements have 
hecome successively more exacting until today 
the purchaser's specifications for carburizing 
and heat treating equipment require almost 
absolute perfection. 

This article describes one of the latest com- 
mercial developments in this field, installed at 


the Muncie (Ind.) plant of the Chevrolet ) 
Co. It is treating a wide range of carbon «e¢| 
and alloy steel parts such as S.A.F. 48) 4. 
prominent among which are gears and au: jl) 
aries for transmissions. 

As is well known, carburizing is a met)od 
of producing a hard, wear resisting surface on 9 
part cut from a softer, easily machined s'ce} 
Some of the important requirements of a com 
mercial installation for doing this kind of work 
may be summarized briefly: 

Cleanliness — \t is impractical to assem); 
working parts that are not absolutely clean 
Conventional carburizing and heat treating 
methods, particularly when substantial amounts 
of carbon are diffused into the surface of th 
article, usually leave the product with a layer of 
carbon or strongly adhering carbon scak 
This has always been difficult and costly to 
remove. One prime advantage of this modern 
carburizing equipment is to deliver a_ thor 
oughly clean article ready for the assembly line 
without further operations. 

Uniformity — Modern inspection methods 
eliminate any process or equipment that does 
not give an extremely high degree of uniform- 
itv. A variation of plus or minus two numbers 
on the Rockwell C scale is an allowable stand- 
ard which present equipment makes possible. 
It is also desirable to maintain the depth of 
case to within plus or minus 0.003 in. and the 
relative amounts of hyper-eutectoid, eutectoid 
and hypo-eutectoid must be constant in order to 
deliver an acceptable product. 

Controllability — Obviously any commer- 
cial device must be capable of ready control so 
that the character of the final product may be 
modified at will, and, when modified, will 
remain constant. 

Freedom From Distortion While carbu- 
rizing itself does not ordinarily tend to cause 
distortion, subsequent heat treating (particu 
larly quenching) may warp or twist the finisned 
article. It is possible to eliminate most of this 
difficulty in the care and design of the heat 
treating equipment. 

Operating Costs —It is, of course, obvious 
that the equipment must give desired results a! 
a minimum of operating cost and a low fixed 
investment. Operating costs include, as majo! 
items, labor, maintenance and fuel. 

Turning now to the new equipment installe: 
at the Chevrolet plant to achieve these improve: 
results, it consists of a “muffleless” carburizin 
furnace designed and manufactured by Cont 
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Industrial Engineers, Inc. Its general 
ement is indicated in the diagram on 
680. It should be emphasized that the 
s units are connected with an air-tight 
so that the articles being treated are not 
d to the air from the time they enter the 
« vestibule at the entrance of the carbu- 
furnace until they are discharged from 

lraw furnace. 
in order to handle a variety of parts it was 
desirable to move the material through the 
on a series of light, grid type trays. One 
of these trays is shown leaning against a build- 
ing column in the halftone below. It will be 
noted that they are extremely open for free flow 
of circulating furnace atmospheres and a free 
path for the quenching liquid when the tray, 
with its load, is lowered into the quench tank. 
These trays with their load serve as the unit 
which is automatically moved through the com- 
plete cycle. The cycle is exactly controlled by 
an electrically operated timer, readily set to any 
desired time interval. The trays are moved by 
a series of cylinders; the motive power is oil at 
a pressure of 500 psi. All cylinders are operated 
by mechanically controlled oil valves and a sys- 
tem of interlocked pilot valves so arranged that 
no operation can take place until the preceding 
operation has been completed. This system, 
together with the interlocking limit switches, 


provides a foolproof arrangement which elimi- 
nates jams and interferences. 

Enroute the trays are supported on alloy 
rails resting on refractory piers. Rails are sup- 
ported on sockets in each pier and provided 
with expansion at each socket. A careful study 
of alloy composition has been made and the 
rails selected show little effect of the accumula- 
tion of carbon from the highly carburizing 
atmosphere. Ample provision for sag and creep 
has been made. 

Each tray carries a useful load of 250 to 350 
lb. of gears and other parts. The timing of the 
trays may be varied as mentioned above, but 
ordinarily about three trays per hour are put 
through the cycle, giving a total hourly net pro- 
duction ranging from 750 to 1050 Ib. When 
treating standard parts made from S.A.E, 4815-A 
steel the average times and temperatures range 


about as follows: 


OPERATION Timi TEMPERATURI 
Heating and carburizing 7 hr. 1525 to 1690° F. 
Cooling 80 min. 600° 
Reheating 80 min. 1460° I 
Quenching 20 min. 120° F. 
Washing and rinsing SO min. 160° J 
Drawing 80 min. 350° I 


As can be seen from the accompanying half- 
tones, the entire furnace structure is ruggedly 
built of steel, thoroughly reinforced and of 


Exceptionally Clean and Simple Construction of Carburizing Zone of Heat Treatment Machine 
Installed at Chevrolet-Muncie Division (General Motors Corp.). Gas-fired heating units may be 
sealed in event of trouble and readily replaced during week-end without cooling the structure 
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First view 


Vestibule P, tion to normal production. J; 
direct contrast to this it is p 
D, ble to continue operations i) 
furnace even in case of failure of 
3-3 a combustion chamber 
KEY Future water quench shutting off this unit, and it 
PP, -P, -P, -P, -Py Hydraulic pushers readily be replaced over any 
Load | D. Power werated week-end without loss of produc 
nd doors ’ tive hours. Stocking spare com 
(Ds coe bustion chambers | represents 4 
p, doors minor investment in comparison 
0... with a complete muffle. 
~Ps The furnace at the Chevrolet 
Ds -P. plant in Muncie uses natural vas 


Diagrammatic Plan of Continental Muffle- 
less Carburizing Furnace and Auviliaries 


welded construction, air tight and capable of 
withstanding necessary internal pressure. All 
vestibules are formed integrally with the fur- 
nace units and provided with automatically 
operated doors arranged to prevent the outward 
leakage of furnace atmosphere or the inward 
leakage of air. 

Furnace walls are 13's in. of special iron- 
free refractories backed by 4!, in. of heat resist- 
ing block, thus providing a graded insulated 
wall practically unaffected by temperature and 
carburizing gases. Considerable investigation 
was necessary to determine the proper type of 
refractories suitable for this purpose and a fur- 
ther investigation was necessary to determine a 
satisfactory wash for coating the interior. 

Since there is no muffle in this furnace, vet 
it is heated with a gas flame, the flame and 
products of combustion must be prevented from 
mixing with the carburizing atmosphere. This 
is done by providing the furnace with a series 
of Continental combustion chambers of high 
alloy located beneath the rails and arranged 
along each side of the furnace in a staggered 
position. Each of these combustion chambers 
makes connection through a flexible seal with a 
down-comer flue leading the products of com- 
bustion toa flue beneath the furnace. (Some of 
the waste heat is utilized in the subsequent 
stages, as will be noted later.) This construc- 
tion is very simple; itis possible to shut off any 
single combustion chamber at will and to 
remove and replace it without entering the fur- 
nace. In older types of carburizing furnace, a 
mullle repair involved a major reconstruction 
operation on the furnace and a long interrup- 


\ Second view 


01 quench atmosphere. Fuel gas is handled 
through single-valve, high pres 
sure inspirating burners of th 
sealed-in type, one burner for 
each combustion chamber. The burners ar 
divided into three groups for automatic control. 
Each zone is provided with a recording control- 
ler so that a record is maintained of tempera- 
tures in all parts of the furnace at all times. The 
first halftone (page 679) shows a side view of 
the carburizing zone with its arrangement of 
burners and piping. It is interesting to note the 
extreme simplicity; pipelines shown include 
those carrying oil for operation of the evlinders, 
atmosphere gas and combustion gas. 


Convection Currents Effective 


Since the combustion chambers are located 
beneath the load, the lower portion of the fur- 
nace block is maintained at a substantially 
higher temperature than the upper portion, thus 
causing a thermal circulation of the furnace 
atmosphere which contributes toward quick 
heating and uniformly carburized work. 

Provision is made for introducing furnact 
atmosphere (raw natural gas) both above and 
below the work being carburized in readily con 
trollable quantities. The proper distribution and 
control of furnace atmosphere is one of thy 
important contributions of this furnace to th 
art of carburizing. 

At the discharge end of the carburizi 
furnace the trays are automatically pushed sid: 
wise into a slow cooling zone where the tem 
perature of the entire load is dropped to 600° | 
This portion of the structure, which is a lig! 
air-tight metal shell connecting the carburizi! 
furnace with the reheat furnace, is provid: 
with a totally enclosed quench tank equipp 
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draulic lifters and automatic interlocks 
erials may be water quenched quickly, if 


|. immediately at the end of the carbu- 
furnace and without intermediate cooling. 
D » routine treatment of oil quenching car- 
ig steels, this equipment is not employed, 
s very useful for certain less expensive 
steels which offer attractive opportunities 
wreased production at lower cost. Such 
quenched tray-loads may be removed at 
nd of the cooling zone without any further 

| dling. 
lrays that are to pass through the complete 
evcle are pushed through the last position of the 
cooling zone, past a door into the reheat where 
the temperature of the product may be raised 
as desired to temperatures around 1460” F. 
fhis arrangement of intermediate cooling and 
reheating has a decided advantage in strength- 
ening the structure of the supporting metal 
heneath the case, and controlling the grain size. 
At the end of the reheating period the 
loaded trays are pushed out onto an oil oper- 
ated elevator and submerged into an exception- 
ally large oil quench tank. Interlocks and timing 
ire. arranged that between 3 and sec. 


elapse between the time the tray leaves the high 
temperature zone and the time it is immersed 
beneath the surface of the quench oil. After a 
submersion under conditions such that it is sub- 
mitted to violent agitation in the oil bath, the 
cylinder automatically lifts the trav on the next 
evele and it is pushed forward into a position 
where the excess oil will drain off. The second 
view, below, shows the equipment at this 
region. considerable amount of the oil 
quench tank is below the level of the floor, 

From the drain the tray-loads on their next 
stations are subjected to violent washing with 
high pressure sprays, first with strongly heated 
washing solution and second with hot water 
rinse to remove all trace of washing compound, 
leaving a clean surface. This washing equip- 
ment is intended principally to remove oil, as 
soot and dirt are non-existent, the usual car- 
bonaceous deposit being eliminated the 
design of the equipment, and do not occur in the 
carburizing zone. 

While the gears are still hot from the final 
rinse, they are automatically transferred to the 
recirculating air draw which violently circulates 
a volume of gas around and through the tray 


if Right Is Side of Reheating Unit; in Center Ils Enclosed Oil Quench; at Left 1s 
Cleaning and Washing Unit Leading Through Vestibule Into Chamber Where Work 
Is Tempered in Rapidly Circulating Flue Gases From the Carburizing Furnace 
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and gears. The temperature of the hot circu- 


lating gases is maintained by the controlled 
addition of hot waste products of combustion 
from the carburizing and reheating furnaces; 


no additional fuel is used. This operation is 


carried on without an excess of air, and, owing 
to the large volume of circulating gases at the 
correct’) temperature, extreme uniformity is 
obtained without any possibility of overheating 
any outwardly extending portions. 

At the end of the draw furnace, the trays 
pass out through a vestibule which serves as an 
air lock to prevent the entrance of room air into 
the system. Since the entire equipment is 
arranged around a rectangle, the product is 
delivered on trays to the operator near the load- 
ing 


station. The opera- 


tor unloads the gears to 


reduced, requiring less floor space and re~.jf- 


ing in a lower investment. 

The equipment which has been des: 
therefore offers somewhat novel results j 
way of accelerated carbon penetration, gre je, 
cleanliness than has heretofore been poss: 
and unusual uniformity. 

While the rate of carburization varies with 
a number of factors, some representative values 
will be recorded for gears made of S.A.E. 4815-4 
steel. When the average furnace temperatur 
is 1440° F. in the first third of the chamber. 
1680° F. in the middle portion, and 1690° PF. jp 
the remaining zone, and the time of through 


pu 
is 7 hr., the average depth of case hour by how 
is as follows: 1 hr., 0.0045 in.; 2 0.011 in.- 

hr., 0.022 in.; 4 0.032 


in.: D hr., 0.036 in.: 6 her. 


a convevor leading to the 
inspection and grinding 
department. 

One operator handles 
the entire output of the 
furnace, and oversees all 
of the operations speci- 
fied. In addition there is 
one man oon each shift 
who is) connected with 
the metallurgical labora- 


tory. He takes pyvrometer 


readings, gas analyses 


0.0395 in.; 7 hr. 
The accompanying graph 
also shows the results 

carbon determinations of 


lathe turnings removed 


definite increments from a 
carburized cylindrical tes! 
specimen. 

Data are also” pr 
sented at the top of the 
next page comparing thy 


tvpes of case obtained i 


box carburizing Versus Gas 


and temperatures; he 


also inspects safety Depth 


devices, keeps a log of all 


findings, and assists the 


Curve Showing Carbon 
Depths, as Determined by Chemical Analysis 


Q050 0070 carburizing. Divergenc 
w Surface, /n. lines indicates degree o! 


non-uniformity cas 
Content at arious 
depth from side to side o! 


operator when necessary, of Lathe Turnings, of S.A.F. 4815-A Sample sample. Note the much 


One of the advan- Carburized tin Regular 


tages of this equipment 
is the fact that the carburizing atmosphere may 
be either natural gas or normal city gas, and il 
is delivered to the carburizing chamber without 
modification of any kind. Interminable discus- 
sion has been devoted to the methods of treat- 
ing various fuel gases to make them into 
suitable carburizing media which will not 
deposit an excess of soot or dirt. With this new 
unit no soot or coke is formed on the metal 
being carburized, even without any prior treat- 
ment of the gas employed. Since a layer of 
coke or soot greatly retards the formation of a 
proper carburized case, it is possible to carbu- 
rize properly with a considerable reduction of 
the time previously considered essential. 
Because of this more rapid operation, the 
size of the required furnace is) substantially 


Production Cycle closer commercial uni 
formity of the recent gas 
process as compared to the former pack carbu 
rizing. Sections through a gear with a dead 
ended hole show consistent case uniformity 
near the bottom of this hole and at all othe 
points. Projections, holes, and even conta 
between adjacent parts do not affect the un 


formity of the case. 
Small Distortion Means Quiet Gears 


Finally a chart is presented showing iny 
lute profiles of two clutch gears, one of whic! 
was treated in the continuous gas carburize 
and the other by packing in carburizing con 
pound. Note the lack of distortion, which mea! 
better performance. In such studies as thes 
involute profiles are taken of four teeth 
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Gas Carburized 


Log of Results, Shift by Shift, on One Design of Gear Carburized in Commercial 


Practice by Two Methods. Cases 


were checked at two places, diametrically 


opposite. Gas carburizing gives better uniformity, side to side, and day to day 


ipart on each gear. Both drive and overdrive 
sides of teeth are charted in an untreated 
state; and the same teeth recharted after 
treatment. To eliminate errors due to runout 
ind mounting, charts of the four teeth are 
averaged and the final result shown. The 
involute profile shown by the broken line 
represents the gear before treatment, and the 
solid line after treatment. 

From the standpoint of operating costs, 
the new unit offers substantial advantages 
over the older conventional types. The matter 
of maintenance is only a fraction of that 
nvolved in the older muffle type units, 

Fuel for the entire operation of carburiz- 
ing, reheating and drawing ranges around 
100 cu.ft. of natural gas per hr. The atmos- 
phere used for carburizing is slightly less 
than $00 cu.ft. per hr. of natural gas for the 
entire production specified. City gas may be 
substituted for natural gas satisfactorily. 

Total operating costs are between one 
juarter and one third of the costs of the less 
satisfactory results of the older pack car- 

irizing method. 

Extensive tests have been made in labo- 
‘tory and in service on the products from 

S furnace. It appears that the quietness of 


nsmissions using gears treated by this proc- 


ess exceeds anything previously obtained by the 
more conventional carburizing and heat treating 
methods. The gears are quiet and give an 


extremely long life under heavy loads. 


Profile of Involute Gears Before and After Iieat Treat 
ment. Details of measurement are given in the text, and 
show that distortions ranging up to 0.0005 in, after pack 
carburizing and hardening are reduced to about 0.0001 
in. after hardening in the new heat treating machine 
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R. 1. Nesmith and Asso es 
Boiler Makers 


Photographed at Eddystone, Pa., in boiler shop of 
Baldwin Locomotive Works 
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typical failures of 


Sull Tubes 


in refineries 


(b-alloy steel tubes) 


IN THE FIRST portion of this paper, 
published in Mera ProGress last month, 
experiences and investigations were summa- 
rized on carbon steel tubes that had failed in 
service in petroleum refining stills. This second 
and concluding portion will consider troubles 
encountered with alloy tubes, principally of the 
»‘¢ chromium steel and the 18° chromium, 8% 
nickel stainless steel. 
The failures more commonly encountered 
during recent years, what with the improvement 
design, operating practice, and use of alloy 
bes, may be typified by Fig. 9, showing a 
ibe made of 5° chromium steel containing 


© molybdenum. It will be noted that this 


the 1938 Wester: Meta! ngress 


tube is heavily scaled, the oxide coating on the 
outside being at least ,y in. thick, and that the 
scale is permeated with longitudinal fissures or 
cracks which lead into the metal rupture. It is 
believed this condition represents a combination 
of oxidation and creep failure. 

It has been generally noted that such heav- 
ily scaled tubes develop cracks in the scale, and 
the oxidation of the metal becomes accelerated 
at the base of the crack in the scale. This devel- 
ops a slight notch and, as the tube expands 
slightly due to creep, the notch is opened and 
deepened by further oxidation. The tube wall 
usually thins out on one side, which is probably 
hotter in the still, and the hottest metal creeps 
to the greatest extent. 

This is a gradual type of failure, which does 
not develop into a sudden rupture, and often 
ends with just a small pin hole leak or crack 
sometimes less than 1 in. long. The expansion 
of the tube is often less than 10‘. of the original 
diameter, and this reduced expansion is believed 
to be associated with the continual oxidation of 
the scale notch, which is first produced in the 
original cracking of the scale. This type of 
failure is emphasized since it has been repre- 
sented in almost all of the tubes examined dur- 
ing the past five vears. Carbon steel tubes and 
steel tubes made of other compositions also seem 
to fail in a generally similar manner. 

Another instance of 
chromium, 12‘: 


molybdenum tube fail- 


a 


ure of this type is shown 
in Fig. 10 on the next 
page. The wrinkled out- 
side surface and _ the 
penetration of the scale 
notch into the tube wall 
may be observed, while 
the transverse section 
little the 
metal has 


shows how 
tube wall 
been reduced thick- 
ness except at the one 
spot where outside sur- 
oxidation was 


The thick- 


face 


accelerated. 


Fig. 9 Alloy Steel Tube 
(5% Cr, 0.5% Mo) Which 
Failed by Creep; Location Is 
Fixed by Accelerated Corrosion 
at Bottom of Cracks in Scale 
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Fig. 10 Notch Effect of 
by Localized Failure in Tube of Otherwise Normal Wall Section 


Accelerated Corrosion Is Indicated 


ness of the coke deposit inside the tube is not 
abnormal, even today, and it is evident that 
many furnace tubes are “on stream” for too 


long periods between cleanings. This tube 
exhibits some interesting metal structures, indi- 
cated by Fig. 11 and 12, the first showing distinct 
carburization of the inside surface of the tube, 
from which it is inferred that the metal was 
heated in service to at least 1500) F. under the 
heavy coke deposit; Fig. 12 shows the refined, 
worked structure of the metal adjacent to the 


fracture.* 


*Editor’s Note: In discussing tubes made from 
steels of the 5° chromium type, no reference has 
been made to the brittle fractures, which were a 
source of considerable concern four or five years 
ago because, as the authors write, none of the 
National Tube Co. product has ever failed in this 
way, and it was thought inadvisable to discuss 
tubes made by competitors. It will be recalled that 
their brittle failures always occurred at atmos- 
pheric temperatures and never during the operating 
eyele of the still. A detailed study of this type of 
trouble has been made by H. M. Wilten and E. S. 


Metal Progress; 


One of the most common causes of cracking 


tube failures is corrosion, and numerous exam 
ples of badly corroded tubes have been studied 


They rarely exhibit anything of interest from a 


metallurgical standpoint, and no photographis of 
structure of badly corroded tubes are included 

In the case of the 18-8 chromium-nicke! 
alloys, definite instances of corrosive failur 
have been studied. These tubes under ordinary 
conditions are largely immune to corrosion on 
the inside from the oils being processed, and are 
also highly resistant to oxidation on the outside 


Fig. 11 and 12 Carburized Inner Surface of 5% 
Chromium Steel Tube Indicates Temperatures of at 
) Least 1500° F. in Service. At right: Refined, worked 
4 structure adjacent to crack also indicates failure by 


yx fairly rapid creep. Both micros at 100 diameters 
: 
\ 


Dixon of The Texas Co., and their observations 
have been recorded in two notable papers, one in 
Proceedings of the A.S.T.M. for 19384, and one in 
Transactions © for 1935. They found no ey 
dence of microstructural change in the metal and 
the cause is therefore quite obscure and not ) 
explained satisfactorily. Fortunately the troub 
has been confined to the plain chromium stee 
and has been eliminated by the addition of 
molybdenum to the analysis. Existing installatio: 
of plain chromium steel tubes should be clean 
while warm. 
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certain conditions of structure, 
and temperature, however, the 18-8 
was exhibited cases of intergranular 
originating either on the inside or 
le from intergranular corrosion. Half 
. is of 18-8 alloy tubes are shown 
side in Fig. 13 which had begun to 
on the inside. Upon investigation they 
found to have been attacked and suf- 
d from intererystalline disintegration. 
fhe structure of the metal under these cor- 
rosion fissures is shown below in the two 
photomicrographs, Fig. 14 and 15, repro- 
luced at 100 and 1000 diameters magnifi- 
tion respectively. 
A definite case of intercrystalline oxi- 
dation on the outer surface is shown in Fig. 
ij on the next page; the tube surface is 
honeveombed with fine intercrystalline 
cracks. The structure of the metal at this 
disintegrated region is exhibited in Fig. 17. 
Figure 18 at 1000 diameters, is of consider- 
able interest in that it shows the metal 
structure near the contact with the oxidiz- 
ing gases. The white streak of metal 
between the two layers of oxide apparently rep- 
resents the original grain boundary between the 
neighboring crystals, and the oxidation has 
taken place along the grain boundary surface of 
the original crystal where the chromium was 
depleted through carbide precipitation. Per- 
haps the remaining metal film at the exact 
boundary is exceedingly high in chromium car- 
bide, concentrated in this position. The theory 
has long been held that, when carbide precipi- 


| 


13 Two Samples of 18-8 Tubing, Superficially 


Cracked by Interior Corrosion in Intergranular Type 


tation occurs in chromium-nickel alloys, the 
separation of the chromium carbides, which are 
high in chromium, causes a reduction in chro- 
mium content in the metal adjacent to the pre- 
cipitate. This lower chromium content near the 
grain boundary reduces its corrosion resistance 
and, therefore, accelerates the attack of the 
corroding agent. 

This brief summary of our accumulated 


investigations over the past 20 vears has been 


Fig. 14 and 15 — Microstructure of Metal Alongside Crack (at 100 and 1000 
Respectively) Showing Extent of Disintegration and How the Attack Favors Mate 
rial at Grain Boundaries. Unetched and etched with Vilella’s reagent, respectively 
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Fig. 16—-Sample of a Tube of 18-8 Stainless 
Steel Which Failed From External Oxidation 
Penetrating the Intercrystalline Material 


compiled for the interest of 
refinery engineers using petro- 
leum still tubes. In this period, 
great advances been 
made in the design, operation, 
and control of petroleum crack- 
ing equipment, even though 
more severe conditions were 
gradually being imposed upon 
it. It is now possible to process 
the most corrosive crudes and 
to conduct polymerization and 
reforming operations at tem- 
peratures and pressures which 
were unheard of 15 years ago. 
With these advances in the 
cracking art, the general aver- 
age life of still tubes has also 
been greatly increased in spite p 
of more difficult conditions. 

It results that petroleum. still tubes, 
which previously would not have lasted any 
more than 2000 to 10,000 hr., are now being used 
for periods of 30,000 to 60,000 hr. This has come 
about to a large extent through improvement in 
tubes and tube metals, but more particularly 
through advances in design and in operating 
control of cracking still furnaces. In 99° of 
the tube failures which have been investigated, 
there have been no examples of really defective 
steel or poor workmanship in tube manufacture, 
and this has been particularly true during the 


past five or ten years. There have been 
ever, very great improvements in the desig, ang 
construction of cracking still furnaces, ang 
much greater care in supervising the cle ining 
of the tubes, gaging their wall thickness, ang 
observing the coil for hot spots at fre 
intervals during operations. 

It is believed that this long period of experi. 
ence has proved the ability of the metals used ty 
withstand extremely severe punishment. This 


1OW- 


Uent 


experience indicates that a refinery operator, 
carefully regulating his cracking conditions, cap 
use tubes properly selected from a variety of 
analyses with good assurance both for econom- 
ical operation and safety. The fact that cracking 
coils are now built to handle up to 40,000 barrels 
per day of crude petroleum at pressures of at 
least 1000 Ib. and at outlet vapor temperatures 
as high as 1050° F. is good proof that engineers 
in that industry can design their equipment 
with complete confidence, using steel tubular 
materials now available. 
Many persons have contrib- 
; uted to this paper through work 
done in the past. The writers 
wish particularly to thank R. H. 
Aborn of the U. S. Steel Corp. 
Laboratory, W. 
Moore of the general laboratories 
of Socony-Vacuum Oil Co., and 
Wayne Colmery, metallographis' 
at the Ellwood Works of Nationa! 
Tube Co. for their help and many 
suggestions. 


Research 


Fig. 17 below, and 18 at left — Unetched 
Micro at 100 X Showing Surface Layer 
Honeycombed by Hot Oxidizing Gases 
and (at Left) View at 1000 X of Penetra 
tion Into Metal. The bright thread is the 
locus of an original grain boundary, high 
in chromium carbides; the gray layers 
on either side are corroded metal 
depleted in chromium by carbide pre 
cipitation, and hence more corrodibl 
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High Purity Iron-Carbon Alloys 


By Harry K. Herschman, Metallurgist, National Bureau of Standards 


{pproved for publication by the Director 
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062%C 08540 1214 %C 
Alloys prepared by Thomas G. Digges (see for one hour and cooled to 1020° F. (550° C.) at an 
Transactions @, vol. 26, 1938, p. 408) by carburizing approximate average rate of 5° F. per min. The 
vacuum-fused electrolytic iron in a mixture of hydro- homogenizing and annealing treatments were made 
gen and benzene, then homogenizing by heating at in vacuo. Total impurities, by analysis, less than 
1700° F. (925° C.) and rapidly cooling to room tem- 0.03%. Etched in equal parts of 1% HNO, in alcohol 
perature. Specimens were then reheated to 1700° F. and 5% picric acid in alcohol. Magnification 500> 
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Here is a modern newspaper press 
manufactured by Goss of Chicago 
in which all the gears are made of 
Nickel Cast Tron. In selecting this 
material for this application, Goss 
engineers were able to take advan- 
tage of the initial economy of cast 
iron. In addition, they obtained 
gears capable of withstanding the 
stress and wear of high speed oper- 
ation — thanks to Nickel. 


Among the metals whose commercial use dates back 
for centuries is cast iron ...a material that has always 
been highly respected for its adaptability, machip. 
ability and low cost. Times have changed... so h 


cast iron — thanks to scientific foundry practice a: 
the intelligent use of alloying elements — principal 
Nickel. Considerably stronger, harder and more 
wear-resistant than the unalloyed product, Nick 
Cast Iron is economical for many modern appli: 
tions. For example, the Nickel cast iron fender forn 
ing die pictured here is capable of stamping 
more than 30,000 automobile fenders without redres:- 
ing. This performance is 3 to 6 times greater than j 
possible with plain grey iron and results in fewer 
interruptions of the production schedule for regrin¢ 
ing operations as well as appreciable reductions in 
maintenance costs, 


Modern railroads cannot tolerate exce: sive loco 
motive failures. For instance, in cylinders, due 
to the trend towards greater tractive effort at 
high speeds, higher boiler pressures and super 
heated steam with its increased cylinder temper 
atures, strength, density and pressure tightness 
are the prime requisites, That is why railroad: 
are turning more and more to Nickel Cast [ron 
for this purpose and various other applications 
demanding these all-important properties 

Our casting specialists will be glad to consult 
with you and suggest where the Nicke! Cas! 
Irons will effect economies in your plant oF 
equipment. 


THE INTERNATIONAL NICKEL COMPANY, INC., NEW YORK, N.Y. 
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Rook Reviews 


Ancient Copper 


ON Copper (Opera Philosophica et 
Mineralia, v. Il) by Emanuel Swedenborg. 
franslated by A. H. Searle. 3 volumes, 536 
mimeographed typewritten sheets, 8x13 in. 
Published in collaboration with the Sweden- 
borg Society by British Non-Ferrous Metals 
Research Asso., London, N. W. 1., England. 


Price 28 shillings, postpaid. 
Reviewed by Lawrence Addicks 


Emanuel Swedenborg stirred such bitter 
controversy in the field of theology, to which he 
exclusively devoted the last 30 years of his long 
life, that the really notable contributions he 
made to philosophy and science were long 
buried in the original Latin. In fact his name 
can seldom be found in popular histories of 
science although he contributed largely to such 
varied fields as astronomy and anatomy, and his 
partisans claim he anticipated much of modern 
physics and chemistry. He was a close observer 
and held that every ten mathematicians should 
have a practical man attached to the group to 
“take them to market”. 

His earlier work in metallurgy stemmed 
naturally from his post as assessor, or member 
of the governing board, of the Swedish Royal 
Department of Mines. In the course of his duties 
he visited most of the mining regions of Europe 
and noted down with meticulous care every 
detail of what he saw. Sweden then was an 
important producer of iron and copper, “Swed- 
is iron” is still famous and in manuals as late 


as Gee’s “Goldsmith's Handbook” the equal of 
“Swedish copper” is called for in making jewel- 
ers’ alloys. 

The book under review, “de Cupro”, pub- 
lished in 1734, has been painstakingly translated 
by one confessedly not familiar with smelting 
details; it lacks the prop of the excellent illus- 
trations in the Latin original, with the result 
that many descriptions seem needlessly repeti- 
tive and operations are at times hard to follow. 
The minimum of editing does avoid the intro- 
duction of anachronisms and is doubtless justi- 
fied, but it is to be hoped that a way will be 
found to issue an appendix reproducing these 
cuts and some explanatory notes. 

The subject matter covers descriptions of 
the processes used in each locality for the treat- 
ment of the complex sulphides from which cop- 
per was then recovered, the precipitation of 
mine waters, the manufacture of brass, bronze 
and bell metal, special uses of copper and full 
details of assay methods. Each mine had its 
own practice, depending on the impurities pres- 
ent, but in general the ores were subjected to 
innumerable oxidations and reductions in fur- 
naces not much larger than dog kennels, passing 
through matte and white metal to black copper 
which was then fire-refined much as at present 
(allowing for the toy scale of the equipment). 
Months were required for the complete cycle of 
operations and a few thousand pounds of cop- 
per a year seems to have been a paying venture 
for a smelter. If silver was present lead was 
added as a collector, being later separated from 
the copper by liquation and then cupeled. 

It is impossible to say anything adequate on 
such a work in the space permitted to a tech- 
nical book review. It is naturally of only his- 
torical interest today, but its perusal is not 
without reward to modern metallurgists. One 
is struck at first by the little progress made from 
Agricola’s time, nearly 200 years before — but 
that line of thought leads one to humility when 
considering the time it took the elements of 
present practice to take shape after the chemi- 
cal mysteries of those days had been cleared 
away. It is almost impossible to realize that 
Lavoisier had not vet been born and that the 
book must have been written with but the 
vaguest idea of the nature of any chemical reac- 
tion. Rarely alchemy enters with a prescription 
for powdered crabs’ eves as a reagent or the 
consideration of the precipitation of copper on 
iron as a transmutation, but such statements are 
always in quotations from others and Sweden- 
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Furnaces for Making Brass, Sketched at Ochran in 
the Tyrol, circa 1734 (Fig. 81, from “de Cupro”) 


borg himself seems to have well studied “the 
famous Boyle” and have possessed much intui- 
tive perception of the chemistry of a later day. 
Strangely too, there is nothing speculative in the 
work, which is a sort of textbook with descrip- 
tions of the processes then in use and copious 
quotations from known authors. Incidentally it 
must have constituted a wholesale disclosure of 
trade secrets! 

The book lacks the charm of stvle of the 
Hoovers’ translation of Agricola but this may be 
due in part to the literalness of the translation. 
It is enlivened at times by such expressions as 
“a bolster for the jowls of Eolus” in describing 
a support for a blast pipe, and American read- 
ers will be interested in the location of a mine 
as “in Pennsylvania or New England in New 
Jersey”. Our author also pays his respects to a 
would-be process-seller when he remarks that 
the ore “loves experience better than theory and 
mocks at clever chemists more than at its own 


experts’. That the index carries references to 


160 persons and 396 places will indicaie the 
thoroughness of the survey. 

Perhaps the greatest reward to the 
of this treatise will be that before he is throug 
he will find that he has browsed through who). 
ever he can lay his hands on connected wit! 
early metallurgy, the history of Sweden and tly 
remarkable life of Swedenborg himse|t 
large but pleasant order. 


For Nordics Only 


GERMAN GRAMMAR FOR CHEMISTS AND Orne; 
SCIENCE Srupents, by John T. Fotos and Joly 
L.. Bray. 323 pages, 5!2x8 in. John Wiley & 
Sons, Inc., New York. Price $2.25. 


Reviewed by Marjorie Rud Hyslop 


For the metallurgist who undertook to 
a reading knowledge of German from one of thy 


sketchy courses offered by colleges to comp) 
with requirements for the Ph.D. degree, and 
who still attempts with great expenditure of 
painstaking effort to read or translate Germa) 
scientific literature, this new grammar by mem 
bers of the Purdue faculty should take its plac: 
next to Freeman’s well-worn and much 
thumbed Fachworterbuch der Metallurgie pub- 
lished about five vears ago. 

This book does not make the commo 
mistake of starting out with much reading and 
little grammar. Rather the essentials of Germa: 
grammar are presented in such compact and 
meaty form that this reviewer (who belongs i: 
the category mentioned above) found that afte: 
spending a half hour to an hour a day mastering 
the rules and doing the exercises and transla- 
tions given at the end of each lesson, a week 
was consumed in covering only the first four 
lessons (29 pages)! While the book seems to 
skip around in an unconventional way —!t 
does not tackle adjectives at all until Lesson 
XVII — the arrangement is not as confusing as 
it might appear, and of course is so planned as 
to allow for simple translations from the firs! 
lesson on. These translations and vocabularies 
are devoted entirely to scientific terms and 
reading, such standbys as Mutter, Apfel and 
Garten being entirely disregarded. 

Not to be overlooked is a more comp cte 
list of general and scientific abbreviations 
is contained in any dictionary. A little more 
attention to black face type might have been 
appreciated by beginners who have to wres'le 
with a dictionary so printed. 
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Elements 


M nay, by Carl G, Johnson, R. S. Dean and 
_ Gregg. 150 pages, 512x814, 82 illustra- 
s. Published by American Technical 
ietvy, Chicago. Price $1.50. 
those who jibe at three such men as a 
sor at Worcester Tech, chief chemist of 
S. Bureau of Mines, and metallurgical 
cher at Battelle Memorial Institute collab- 
on an elementary text (reading time 
) min.) try to write briefly about the sci- 
of metals in a way a beginner can under- 
and to say something about the important 
phases of metallurgy — extraction, fabrication, 
heal treatment, and test methods, not only for 
steels but for non-ferrous metals and alloy sys- 
tems, not excluding a liberal section about what 
snow coming to be known as “physical metal- 
lurev” — and to do this without talking down to 
the reader, elaborately using words of one sylla- 
ble, or marking pronunciation on such words as 
vangue. He then will know what a diflicult job 
has been done and done well. In fact, it will be 
the reviewer's standard recommendation to 
those ambitious ones who wish a “simple book 
about metals”. The eminent authors (whose 
method of collaboration is unknown) have suc- 
cessfully resisted what undoubtedly was a con- 
stant temptation to talk as to intellectual equals 
about things of specialized importance, except 
in such rare instances as when they devote a 
short paragraph to a metallurgical curiosity like 
electrolytic iron, and give as a reference for 
further reading “The Metallic State” by Hume- 
Rothery (the printer insisted that there could 
not be a name like that — it must be two men!). 


Manual of Heat Treatment 


AND Irs Hear Treatment (Volume I; Prin- 
ciples, Processes, Control) by Dennison K. 
Bullens. Fourth edition, revised by metal- 
lurgical staff of Battelle Memorial Institute. 
1H} pages, 6x9 in., 209 illustrations. John 
Wiley & Sons, New York. Price $4.50. 


Reviewed by Ernest E. Thum 


lt is striking comment on the tempo of 
dern industry that “Bullens’ Heat Treat- 
it’, has become obsolete, even though the 
thorough-going revision was published in 
‘27. Examination of that third edition shows 
definition of the word “normalize”, no inti- 
on of grain size control and the single 


quench for carburized parts (its first and most 
important industrial application), nothing on 
controlled atmospheres other than carburizing. 
Insertion of matter on these and other develop- 
ments has practically doubled the text of the 
third edition, so that this, the fourth, appears 
in two volumes. Volume II, containing specific 
information on the various common, engineer- 
ing, and special purpose steels, is promised 
early in 1939, 

Bullens was a practitioner rather than a 
researcher. Consequently the pedant could 
readily find fault with some of his statements 
of general principles and theories — even in 
this new edition. However, the theoretical mat- 
ter was clearly enough stated to form a logical 
base for a vast amount of good information on 
how to do a given job. Bullens also was always 
correctly insistent on the necessity of control- 
ling the human factor. Again indicative of 
present trends is the circumstance that many 
of the important changes during the last ten 
vears — improvements in steels, furnaces, aux- 
iliaries and instrumentation — are designed to 
eliminate or minimize that very item, the per- 
sonal element in heat treating operations. 

In this new book the text of the third edi- 
tion has been retained in great measure, subject 
to editorial corrections and interpolated with 
paragraphs or even pages on new aspects of the 
old subject. The first chapter on testing of steel 
has been expanded from its original 20 pages to 
79, and now forms the most inclusive statement 
on the subject the reviewer is acquainted with. 
Masterpieces of condensed writing are also the 
new chapters on normalizing and “austemper- 
ing”, grain size, precipitation hardening, con- 
trolled atmospheres. One recognizes the work 
of Dr. H. W. Gillett in these pages, and the 
result of much practice with “‘correlated 
abstracts” and the tvpe of writing utilized by 
the Allovs of Iron Monographs. To this 
reviewer it is not especially readable; more 
important, it is very informative. 

It is to be hoped that a relatively small 
edition has been printed — say a two or three 
vears’ supply—for some of the new text 
describes matters that are still in a state of 
development, notably that on controlled atmos- 
pheres. A nearby fifth edition will not only 
avoid early obsolescence but also enable the 
publishers to correct two defects, namely, poor 
copy reading and (much more serious) micro- 
graphs which were second class even ten vears 


no 
ago. 
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Hardening of Metals 
by absorbed gases 


Panis, France — Metals prepared by elec- 

trolysis are often found to be hard and 
brittle and to contain a considerable percentage 
of gases, particularly hydrogen; softening, 
removal of gases and recrystallization of the 
metal can be effected by annealing. Similar 
observations may be made when a metal plate 
or wire is charged with gas by electrolysis. 

This phenomenon has led to widely diver- 
gent interpretations and also to controversies 
in attempting to explain the hardening. The 
mechanism, however, now seems to be eluci- 
dated by X-ray spectrographic studies and espe- 
cially by a new process for cold degasification 
of metals. 

This process consists in submitting the 
metal to ionic bombardment by making it the 
cathode in a vacuum discharge tube; the volt- 
age between the terminals may be as high as 
150,000 volts and the current 5 milliamperes. 
The cathode does not heat and the gases are 
removed and evacuated at low temperature. 

The results thus obtained as to gas content 
agree with those provided by chemical meth- 
ods (when such methods are possible, as in 
analyzing for nitrogen in aluminum); they also 
agree with results obtained by high temperature 


vacuum extraction (as in the case of pall 
and tantalum) or, on the other hand, the 
be far different (as in the case of gases in 
The extraction rate is increased by raising t)y 
temperature, thus accelerating the diffus 
gases in the solid metal. 

Selective removal of the gases may }|y 
observed. For instance the gases removed froy 
aluminum contain CO., N., CO and Haz: of this 
group CQO, disappears first, then N., then CO. 
leaving only H, for final removal. 

This process, capable of being used ai 
ordinary temperature, without consequen| 
modification of the crystal structure, gives ap 
invaluable method of separating the two phe- 
nomena — degasification recrystallizatio) 

which occur simultaneously during heating 
or annealing in a vacuum. 

Experiments on aluminum, iron, palla 
dium and tantalum have demonstrated th 
important fact that cold degasification does not 
modify the hardness nor the crystal structur 
Instead the crystal structure remains deformed 
and distorted; the grain is larger and the lines 
of the X-ray spectrum are fuzzy as in a cold 
worked metal, If the degasitied metal is then 
annealed, the grain resumes its original form 
and the lines of the spectrum become fine and 
clear while the hardness and the electrical 
resistance again become normal. 

For example, when charging palladium 
with hydrogen by electrolysis, the grain is 
enlarged by more than 0.1 A, increasing th 
resistivity by about 70° and the Brinell hard- 
ness number by about 50°; after cold remova! 
of the gas these properties retain their respec- 
tive values. The presence of hydrogen, there- 
fore, is not the immediate cause of the change, 
but rather merely distorts the crystalline lattic 
putting it in unstable equilibrium which 3s 
removed by the atomic mobility induced b) 
tempering. 

In iron the crystal grain varies little (0.00! 
A), but the fuzziness of the lines denotes the 
distortion of the crystalline lattice, the hardness 
number being tripled. 

The phenomenon seems therefore to be 4 
sort of cold working by gas atoms, a cold work- 
ing which remains after removal of the 42s, 
just as cold working by mechanical deforma 
tion remains after the purely mechanical actor 
has ceased. 

These investigations have led to two ¢)):r 
acteristic and rather unexpected results: 

1. Electrical resistivity of a metallic »'re 
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increased by the temporary introduc- 
hydrogen atoms, just as by mechanical 
orking. This has been tried with iron 
sh purity aluminum, and its resistivity 
es from 2.65 to 2.86 microhms per cm. 
temporary introduction of 340 cu.cm. of 
ven per 100 g. of metal. (An introduction 
cu.cm. caused no change.) Resistivity 
ardness of a metal can thus be modified 


hy a chemical action which leaves no trace. 
2» The flow of gas along a metallic wire or 
band transmitting a gas current by diffusion 


be effected in the following manner: One 
of the metallic wire or band is submitted 
ty ionic bombardment and the other end is 
placed in hydrogen, This experiment can be 
used to good advantage in studying the influ- 
ence of cold working and of electrical current 
upon the rate of diffusion of gases in metals at 
ordinary temperature, 

ALBERT PorRTEVIN 
Bessemer Medallist 


Welded Valwe Bodies 


Turi, Ilaly— Very few changes have 
ay occurred in Europe during the last few 
vears in the manufacturing of steam and water 
valves. In special cases the regular cast or 
forged elements had been replaced by pieces 
obtained from stamped and welded plates or 
tubes. Since the design of such valves was 
usually quite different from normal, this was 
a serious hindrance for the general adoption 
of the new system of construction. 

rhis difliculty seems to have been removed 
by a new process (covered in all the industrial- 
ized countries by the so-called Santamaria pat- 
ents, and adopted by the Cantieri del Tirreno 
in Genoa) for the regular mass production of 
valves of all types, wherein practically all cast- 
ings are replaced by stamped and welded plates 
Without changing the design of the valve other 
than reducing the thickness of walls. 

The new type of construction for 


rately and welded, each in one piece, to the 
body. Special devices have been studied for 
the economical construction of all known 
classes of valves, corresponding exactly to the 
standard designs normally adopted for each. 

The are welding process is adopted, and 
welding is always done outside the valve body. 
When using ordinary carbon steel plates with 
60,000 psi. tensile strength, and 22 to 25% 
elongation, the weldrod or electrode should 
have about 75,000 psi. tensile strength, with 20 
to elongation, 

A few examples of the thicknesses usually 
adopted for ordinary welded valves made from 
carbon steel plates, as compared with ordinary 
cast valves of same dimensions and types, are 
quoted in the table at the foot of the page. 
Taking into account the reduced thickness of 
flanges, the average saving in weight for this 
class of valves exceeds 30‘e. 

Much greater savings in weight are 
obtained for valves of alloy steels (and espe- 
cially for stainless steels). There are other 
important technical advantages, such as a 
greater resistance to vibration, absence of por- 
osity, a higher resistance to impact, and the 
commercial advantage of lower cost. 

Another important advantage of the new 
process of construction lies in the fact that the 
various parts of the valve are completely fin- 
ished separately, before they are connected to 
form the valve body. Under these conditions it 
is easy to use the most suitable materials for 
different parts of the valve. For instance, all 
bronze pieces can be eliminated and replaced 
by austenitic steels, welded on the valve seat. 
This replacement has shown great advantages 
where the danger of electrolytic corrosion is 
likely to be serious. 

Mass production of the new type of valves, 
especially for naval use, was only started a few 
months ago, and is at present in full develop- 
ment. Fepernico 

Bessemer Medallist 


Comparative Wall Thickness (Inches) 


valves of the disk, ring, step, or cup types, 
is based on utilizing the inner diaphragm 
Which carries the seat as the element 
where connection is made between the two 
stamped half-bodies. 
lor slide valves the body is formed by 
» stamped pieces welded along a trans- 
rse or longitudinal plane, while the 


ular connections are prepared sepa- 


INTI 
IN 


DIAMETER Cast Iron Cast STREI Wetpep STeet PLAT 


Test Pressure 85 Pst.) Test Pressure 170 Pst. 
LET 


in. 0.35 0.20 0.12 
0.40 0.25 0.16 
0.55 0.42 0.30 
0.75 0.63 0.40 
1.00 0.75 0.55 
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Grain Size Standard 


Cricaco, Since many members of 
American Society for Metals are specify- 
ing and using steels of controlled grain size, 
they will be interested in a proposed Tentative 
Standard for Austenite Grain Size, adopted 
recently by the American Society for Testing 
Materials. The undersigned, chairman of the 
sub-committee which fathered the specification, 
will welcome any comments as to its suitability. 
Such comments will be given careful considera- 
tion before the Tentative Standard finally 
becomes an A.S.T.M. Standard. 
Marcus A. GrossMANN 
Director of Research 
Carnegie-Illinois Steel Corp. 


Proposed Austenite Grain Size 


The Chart The chart (not reproduced) con- 
sists of a series of grain outlines, representing the 
grain sizes which one may expect to encounter in 
the austenite of various steels, at various tempera- 
tures in the austenite range. 

Ascertaining Austenite Grain 
Size — Numerous methods are in 


steels generally, or by an interrupted coo 


in O! 


low carbon steels, or (3) by fine pearlite outlining 
martensite grains, as in eutectoid steels at 4 po 
quite fully hardened zone, or (4) by approprigs, 
etching of fully hardened martensite, or (5) by y 
oxidation method. 

The measurement of grain size is carried oy 
by comparing the microscopic image at 100 diay 
eters magnification with the standard grain si, 
chart. Absolute grain sizes may be calculated froy 
the adjoining table, which shows the sizes as they 
appear in the chart and also the sizes in reality 

Larger sizes, 00 and 0, may be read by using 
a magnification of 50 diameters (instead of 100 
and using No. 1 and 2 on the chart respectively 
and smaller grain sizes, 9 and 10, may be read by 
using a magnification of 200 diameters (instead of 
100) and using No. 7 and 8 on the chart, respeec- 
tively. (With the present state of the art of steel. 
making, the commercial size ranges 1 to 4 and 5 
to 8 suggest coarse and fine ranges respectively 

In reporting grain size, the test conditions 
should be stated. 

Fracture Method — There are in use today sets 
of fracture standards, in which the grain size js 
judged from the fracture appearance. It has been 


Table of Sizes 


use for establishing austenite 


grain size, and a knowledge of A.S.T.M. 
GRAIN 


srain-coarsening behaviors is 
NUMBER 


helpful in deciding which method 
to use. The size of austenite 
grains, in any particular steel, 
depends primarily on the’ tem- 
perature to which that steel is 
heated and the time it is held at 
the temperature. It should be 
remembered that the atmosphere é 


in heating may affect the grain- 


Nt MBE! | 
OF GRAINS 
Per Se.Ix. |EQUIVALENT SPHERICAL GRAIN) Cross-Secrion 
1S VIEWED 


ar 100 (Nor MAGNIFIED) 
1 0.0113 in. 0.287 mm. 0.000 1 sq.in. 
2 0.00800 0.203 0.000 05 
4 0.00567 0.144 0.000 025 
8 0.00400 0.101 0.000 012 5 
16 0.00283 0.0718 0.000 006 25 
32 0.00200 0.0507 0.000 003 13 
64 0.00142 0.0359 0.000 O01 56 
128 0.00100 0.0254 0.000 000 78 


CALCULATED 
CALCULATED DIAMETER O} MEAN AREA OF 


(Nor MAGNIFIED) OF GRAIN 


growth behavior at the outside of 
the piece. As may be agreed upon between con- 
sumer and producer, austenite grain size shall 
in this standard be determined either (a) by 
carburizing at 1700° F. for eight hours the 
MeQuaid-Ehn_ test— which is recommended for 
carburizing grades, or (b) by heating at a tem- 
perature not over 50° F. above the normal heat 
treating temperature and for not over 50° more 
than the normal heat treating time, the normal 
values being those mutually agreed upon. The 
rate of cooling depends on the method, as will 
be evident from the following itemizing of methods. 
Methods commonly used at present for reveal- 
ing austenite grain size are (1) by outlining the 
grains with cementite, as in carburizing 
MeQuaid-Ehn test — or as in high carbon steels, or 
(2) by outlining the grains with ferrite, as in the 
hypo zone in carburizing, or in medium carbon 


found that the arbitrarily numbered fracture grain 
sizes agree very well with the arbitrarily numbered 
grain sizes presented here. This coincidence makes 
the fracture grain sizes interchangeable with the 
austenite grain sizes determined microscopically 
(except that “duplexing” or mixed grain size is nol 
readily discernible in fractures). The sizes dete! 
mined microscopically should be considered the 


primary standard, since they are measurable with 
measuring instruments. 
Remarks — Austenite grain size is influenced 


by most previous treatments to which steel! \ 
have been subjected, as for example quenching 
normalizing, hot working and cold working. |) |S 


therefore advisable, when testing for aust 
grain size, to consider the effects of prior or su 
quent treatments on the precise piece (or typ >a! 
piece) which is under consideration. 
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This very hour, millions of 
words are being spoken by tele- 
phone. Friend talks to friend 
and two lives are happier be- 
cause of it. 

Greetings and best wishes are ex- 


changed—holiday visits arranged 


BELL TELEPHONE SYSTEM 
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—affairs of business transacted. 
A doctor comes quickly in answer 
to a hurried call. 

And day and night, the coun- 
try over, these oft-repeated words 
reflect the value of the telephone 


... "I'm glad you called.” 
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Personals 


Appointed district manager ot 


the Philadelphia territory for 


Bliss & Laughlin, Inc.: J. Stanley 
McCord @, formerly of the Cleve- 
land office. 


Walter H. Braun @ is now in 
the metallurgical department of 
the Rustless Iron and Steel Corp. 
in Baltimore. 


Weston Hare @ has left the 
position of research engineer, 
Timken Roller Bearing Co. Steel 
& Tube Division, to accept a posi- 
tion as research chemist for E. I. 
du Pont de Nemours & Co., Rayon 
Research Division, Buffalo. 


E. Trantin ©, formerly chief 
metallurgist Stewart Warner 
Corp., is now assistant superin- 
tendent of Thompson Wire Co.’s 
new Chicago plant. 


Announcement! 


Intensive research has just completed important im- 


provements in the field of heavy-duty gear and bearing 


lubrication. 


As in 1931, D. A. Stuart Oil Cows pioneer development, 


“STURACO” EP Gear and Bearing Lubricant, again 


widens the field between it and competitive products. 


This leadership is emphasized by the original factual 


data contained in the new twelve-page illustrated bul- 


letin called **Sturaco Bulletin 


Ne. §.”" 


{ copy will be mailed free, upon request, to designing 


and maintenance engineers of industrial machinery. 


Write today for your copy. 


D. A. Stuart Oil Co., Ltd. 


Established 1865 


2727 South Troy St., Chicago, U.S. A, 


Branches and warehouses in principal industrial cities 
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Jesse M. Darke &, meta \urgiy 
and director of the materia!s test. 
ing laboratory at the Lynn Works 
of General Electric Co, has 
retired after 46 years of seryicee 


Elected a member of the Execy. 
tive Committee of the American 
Society for Testing Materials 
J. R. Townsend ©, materials 
standards engineer, Bell Tele. 
phone Laboratories, Inc. 


William G. Praed &, former|y 
metallurgist at Stewart Warne; 
Corp., is now representing C€. | 
Haves, Ine. 


Leland L. Pelligren former! 
junior metallurgist at  Interna- 
tional Harvester Co., is noy 
research metallurgist at Chicag 
Steel & Wire Co. 


Thomas G. Harvey ©, former!, 
metallurgist for Edison Genera 
Electric Appliance Co., is doing 
graduate work in metallurgy al 
the University of Wisconsin 


John H. Abbott @ has resigned 
from Timken Steel & Tube Co. t 
become manager of alloy sales 
for Rotary Electric Steel Co. 


Transferred to U.S. Steel Corp 
Research Laboratory, Kearny 
N.J., as research assistant: John 
M. Kiefer ©, formerly assistant 
metallurgist at Cuyahoga Works 
American Steel & Wire Co. 


Warren H. Mayo @ has bee! 
made foreman of heat treating 
procedure at the Homestead 
Works of Carnegie-Illinois. 


Awarded International Nicke! 
Co. fellowship in metallurgy tor 
1938-39 : George E. Pellissier &. 
Carnegie Institute of Technologs 


Howard Middendorp | 
versity of Minnesota °38, Is now 
in the heat treating department 0! 
Caterpillar Tractor Co. in Peorta 

James B. Hess @ has beet 


made junior metallurgist at J. 1 
Williams & Co., Buffalo, N.Y 


Metallurgical trainee, W! 
Aeronautical Corp., Pate! 
N.J.: Herman H. Hanink 6. | 
versity of Michigan "38. 
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PROVE 


ntroduced to industry at the Na- 
tional Metal Show, after rigorous 
tests under extreme operating condi- 
tions, Aerocarb Carburizing Com- 
pounds have aroused wide interest 


wherever steel is hardened or heat- 


THE VALUE OF 
BALANCED TWO-COMPONENT BATH 


treated. 
AKERS 
9 


of Aerocase — the standard by which 
all case-hardening compounds are 
judged. Within the scope of the 
two steel-treating methods, every case 
hardening problem can be solved. 
Our engineers will gladly advise 
which is best for your needs. 


& CHEMICAL cone. 


Aerocarb the activating com- 
ponent, and “ Aerocarb B,”’ the bath 
component, are employed to obtain 
constant chemical balance in the 
bath. This assures the utmost uni- 
formity in case penetration and hard- 


ness and economy in operation. 


Your own investigations will dis- 
close that Aerocarb is non-corrosive, 
provides rapid and uniform harden- 
ing, and is easily cleaned. Prove 
these points for yourself. Write for 


full information. 


AMERICAN CYANAMID 


30 ROCKEFELLER PLAZA + | 
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ADVANTAGES OF 
CLEANING METALS BY 
 WHEELABRATING 


Nearly 600 Wheelabrator users, including 
General Motors (35 units); Ford (29 units); 
International Harvester (21 units); are doing a 
. more profitable metal cleaning job because 
| Wheelabrating gives them these big advantages. 
1. No costly compressed air required—Wheelabrat- 
ing is airless. 
2. Speedier production—with less labor. 


,o 3. Up to 80% less power required. 


. Higher return on investment—equipment pays for 
itself in 6 to 18 months. 


. Less floor space needed. 

. Cleaner operation. 

. Low maintenance costs. 

. Product breakage reduced to a minimum. 


. Inspection is greatly simplified. 


oo 


. Controlled finishes—light metal parts can be given 
a satin finish; or sand and scale can be blasted from 
heavy castings, forgings and similar products. 


Write for Wheelabrator Catalog No. 212 


“AMERICAN 


FOUNDRY EQUIPMENT Co. 


511 S. BYRKIT ST., MISHAWAKA, IND. 
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Aircraft alloys 


(Continued from page 670) cold on quenched metal. 
but they are preferably done hot; a final operatio; 
of quenching then gives the highest qualities to th 
material. Autogenous welding is quite convenient 
but the strength of the welded joint is definitely 
inferior to the base metal. 

It appears that aluminum-magnesium alloys 
may be improved by some additions (notably of 
titanium) even in very small proportions. Thes, 
improved alloys have not been developed, however. 
beyond the laboratory scale. 

Weldable light alloys with good resistance to 
sea water greatly facilitate the task of the designers, 
but the alloys which satisfy these requirements 
have properties much inferior to the better known 
light alloys. The designer willingly accepts the new 
advantages, but is not willing to “pay” for them by 
sacrificing the high properties. 

From the viewpoint of electric welding, th: 
aluminum-magnesium alloys have a marked advan- 
tage over duralumin. The metal altered by welding 
can have its structure restored by heat treatment 
In this way one can hope to obtain a more uniform 
structure in the complete assembly, and increasé 
the individual mechanical strength of each point, 
as well as the resistance to dynamic stresses. 

The placing of large assemblies of light alloys 
in a heating chamber has always been avoided, 
because a long time at 300° F. or higher involves 
a general lowering of the mechanical properties 
Use of lacquers, particularly hot-polymerized bake- 
lite resins, has therefore been impossible. This 
danger does not exist for the aluminum-magnesium 
alloys of low magnesium content. In the stronger 
alloys of 8° magnesium, however, a fragile zon 
exists between 300 and 650° F. Industrially, th 
two operations, heat treatment of the assembly 
and baking after protection, could be effected 
simultaneously. 

Difficulties with the aluminum-magnesium 
alloys when subjected to a combination of fluctuat- 
ing stresses and corrosion have emphasized tl 
problem of auto-protection— that is, the rapid 
production of a very thin though adherent and 
elastic film, impermeable to the corroding element 
Its velocity of re-formation at fracture has a cdeli- 
nite bearing on corrosion fatigue. Accelerated « 
rosion, and such corrosion may be very larg 
indeed, near places where another metal must !* 
joined ~~ as for instance a steel shoe on a pontoon 

may be avoided by spraying the region wil) 4 
less noble metal, like zine or cadmium, which wt! 
offer protection by sacrificial action. 

In the discussion, C. H. Desch pointed out that 
the possibility of obtaining the light alloys wit) 4 
very great inherent (Continued on page 
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REATED 


Modern, GAS-fired furnace de luxe in use 
at New York City plant of R. Hoe & Company 


High in heat value, and capable of pre- 


cise control, GAS produces perfect fur- 
nace conditions that result in a better 
product at materially reduced cost. 
With modern GAS equipment, the 
combustion mixture is regulated auto- 
matically to synchronize with load 
demands... the heat is evenly diffused 
to produce uniformly perfect results and 
reduce losses from spoilage . . . work 


is speeded and furnace maintenance is 


AMERICAN GAS ASSOCIATION | 


INDUSTRIAL GAS SECTION 
420 LEXINGTON AVENUE, NEW YORK 


8 


There’s Nothing Like GAS For 
HARDENING ANNEALING TEMPERING 
NORMALIZING BLUEING CARBURIZING 
FORGING GALVANIZING CORE BAKING 
MALLEABLEIZING NITRIDING 
and many other Industrial Processes 


brought to an absolute minimum. 

Shown here is a modern, multi-duty, 
GAS-fired furnace with automatic tem- 
perature control ranging from 900 to 
1,800 degrees F. It is equipped for 
economical heat treating of ferrous and 
non-ferrous metals, and is ideal for ex- 
acting factory work. 

Investigate how GAS can temper the 


cost of treating metals in your plant! 


GAD 


HE TREND TOP 


INDUSTRIAL HEATING 
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A Note About the Cover 


Acknowledgments for the front cover are vari- 
ous: To Bernard Collitt @, metallurgist of Jenkins 
Bros. Ltd., Montreal, who suggested its use; to 
Richard B. Pilcher, registrar and secretary of the 
Institute of Chemistry of Great Britain and Ireland 
for the loan of the 300-year old engraving; to W. F. 
Sedgwick, Ltd. of London for the fine copper plate 
etching, skillfully hand tooled, from which the 
cover was printed; to F. Charles Thum of Paris for 
the border design and lettering, inspired by a 
medieval manuscript. 

The original is one of a set of 20 plates entitled 
“Nova Reperta”, illustrating the most important 
discoveries of the middle ages, engraved by Phillipp 
Galle from designs painted or sketched by Jan van 
der Straet (Joan. Stradanus). The work was done 
in Antwerp about 1600; engraver and painter were 
both Flemish artists of note. The subjects were so 
popular that Galle’s grandson re-engraved the worn 
plates for further printings (and substituted his 
own signature, the crook! ). 

Mr. Collitt, on inspecting the proofs of the 
cover, wrote: “Ll am disappointed to notice that, 
in squaring up the engraving, the treadmill at the 
left side has been largely eliminated, together with 
the poor wretch in it furnishing the power for the 


Henry C. Bigge Wilbur E. Sanders 


blast. In the foreground the cleaners are » 
with hammer and chisel just as they were 4° year. 
ago. From a side-fired reverberatory furnace metg| 
is flowing into a mold, singularly free from smoke 
Up to very recently I regarded this picture os tha: 
of a bronze foundry, but I have learned that cannoy 
were cast of gray iron in 1377 at Erfurt in Thyr. 
ingia, and that in 1543 an English iron founder had 
an interview with Henry VIII and made a forma) 
tender to supply all the King’s cannon and grenades 
at ten shillings a hundredweight. So now [ am 
wondering whether this bronze foundry is an iro 
foundry!” 

A few prints were made from the engraving 
before it was cut down for the cover, and thes 
will be sent gratis, as long as they last, to @ mem- 
bers who write for them. 


Worcester Polytechnic Institute graduated W, 
A. Darrah in the class of 1908. Starting out in 
the research laboratories of Western Electric Co 
he soon became manager of engineering of recti- 
fiers, regulators, lighting and related operations in 
the Pittsburgh plant. With a flair for management 
problems added to his technical knowledge and 
skill, he then spent three years as manager of engi 
neering of Ohio Brass Co., and during the Wa 
was manager of operations at Noble Electric Stee! 
Co. in California. In 1919 he organized and became 
president of Continental Industrial Engineers, in 
which capacity he acts as co-author of the descrip- 
tion of the carburizing furnace built by his firm 
(page 678). 


work 


The other two authors of this article on a gas 
carburizing furnace without a muffle are the men 
who have most to do with its operation in the 
plant of Chevrolet-Muncie Division, General Motors 
Corp. Wilbur E. Sanders, plant engineer, has had 
20 years of plant, processing and construction 
engineering experience. J. L. Coyle, research engi- 
neer, has been with Chevrolet for the past seven 


Louis J. Larson Federico Giclitti 
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the laboratory, maintenance, power plant 
: treating departments. He received his B.S. 
anieal engineering from Purdue in 1935. 


first nine years of Louis J. Larson's career 
ievoted mainly to mechanics and teaching. 
\ . BS. in C.E. from University of Minnesota 
year as research fellow at University of 
il s. he started his first full-time job as labora- 
tory assistant and assistant engineer-physicist at 
|S. Bureau of Standards in 1917. From 1920 to 
1926 he taught mechanics, strength of materials 
and hydraulics at University of Illinois. In 1926 
he joined A. O. Smith Corp. in Milwaukee as engi- 
neer in charge of research and development in arc 
and spot welding. His work with this pioneering 
and successful firm has been quite varied. Some of 
it has been of a fundamental nature to determine 
what actually takes place in the metallic are during 
the welding operation. Other phases have been 
directed to the solution of production problems. 
His studies of welding technique and proper equip- 
ment, both manual and automatic, have resulted in 
numerous patents and publications. 


Among the top-ranking contributors to Metal 
Progress’s foreign letters department is Federico 
Giolitti, dean of Italian metallurgists, who lists five 
companies of which he is now president and then 
adds an Receiving a Ph.D. from University 
of Rome in 1902, Dr. Giolitti spent the next three 
years in Germany. He then returned to Italy to 
teach metallurgy and metallography at University 
of Rome and at the Royal Engineering School of 
Turin. From 1912 on through the War he was 
general manager of Ansaldo Steel Works in Genoa 
the principal armament and machinery firm in the 
country). Resigning from this position about 15 
years ago he became consulting engineer for vari- 
ous Italian enterprises, general director of Cogne 
Steel Works in Aosta, and finally president of a 
list of companies that includes steel plants, tool 
manufacturers and an aluminum company. He is 
the author of 130 technical papers and of three 
books. His letters to Metal Progress have been 
arriving regularly since its inception in 1930. 


Henry Christian Bigge attended Carnegie Insti- 
tute of Technology, worked for Crucible Steel Co. 
of America, for Carpenter Steel Co. and finally for 
Bethlehem, where he has been superintendent of 
electric furnace and toolsteel departments since 
1918. In this issue he tells about forging and roll- 
ing of toolsteels. Details of inspection, testing and 
finishing will be covered in the concluding article 
the series. 


“ 


etc.’ 


B & L MICRO-TESSARS 


Simplify, PROBLEMS 
IN LOW POWER PHOTOMICROGRAPHY 


The use of B & L Micro-Tessars simplifies the pro- 
cedure in low power photomicrography. Their large 
flat field and keen definition makes it possible to 
handle material beyond the scope of any combination 
of regular microscope objectives and eyepieces. 
There is an advantage in covering power and often 
in working distance. 


A more complex construction than that used in ordi- 
nary low power microscope objectives makes possible 
the greater reduction in marginal aberrations. 


B & L Micro-Tessars are available in four focal lengths 
— 72 mm., 48 mm., 32 mm., and 16 mm. Magnifica- 
tions up to 50 diameters are possible with a long bel- 
lows draw camera similar to the Model H (illustrated). 


For complete information on B & L Micro-Tessars and 
Photomicrographic Cameras, write Bausch & Lomb 
Optical Co., 638 St. Paul Street, Rochester, N. Y. 


LOMB 
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“AMERICAN” 
Builds All Types Industrial Furnaces 


1| Continuous Ro- 
tary Retort Bright 
Annealing Fur- 
nace. 106 K.W. in 
two zones. 


2} Continuous 
Pusher Inclined 
Hearth Clean 
Hardening Fur- 
nace. 

150 K.W. in three 
zones. 


3| Rotary Rocking 
Retort Gas Car- 
burizing Furnace. 


4| Roller Rail Tube 
Annealing Fur- 
naces. 
237 K.W. in three 
zones. 


Elevator Fur- |5 
nace Annealing 
Transformer 
Laminations. 
125 K.W. 


Cyanide and |6 
Lead Pot Fur- 
naces. 


Box Type Hard- |7 
ening Furnace 
with atmospheric 
control. 


Preheating and |8 
High Speed Hard- 
ening Furnaces 
with atmospheric 
control. 


“AMERICAN” Electric Furnaces comprise a complete line covering a tempera- 
ture range of from 350° F. to 2500° F. Nearly 100 standard sizes and as many 
more special sizes are available for application to your work. 


Whatever your requirements, they can best be met with “AMERICAN” Electric 
Furnaces. 


BRING YOUR PROBLEMS TO US. 


American Electric Furnace Co. 


30 Von Hillern St. Boston, Massachusetts 
U.S. A. 


Vetal Progress: Page 712 


| hy 
4 j tm 
| 
14 
j i: ‘ 


REETINGS, New Year!—You start 
eager and promising but you 
med full of politics and hypoc- 
become the battleground of class war- 


WN your days will march lice and 
@ lords, the quick and the dead, our 
Mhers and our brother’s keepers, the self- 
ted, the unanointed, and the appoint- 


IS child will be taught to measure 
an progress in terms of battles, po- 
egimes and geographical alterations. 

iy never realize that improvement in 

re comforts, added leisure, education, 
gifts of science, and industry, not poli- 


MERICAN business will work out of 
his new federal depression if the mis- 
us fools who have shackled it can find 
eys and remove the manacles. Else 

e Samson it may destroy the temple. That 


buld leave the flees without their dog. 
f cach of us can make one genuine con- 


bution to the arts in which we work, 
will follow. 

lS do our part to give this youngster, 
SS. a decent chance. 


Three candles burn brightly to our 
who reward the living and 
of measure upon the dead: 
'y, Mentality, and Vitality. 


wl 


4 Uppe: photograph is New York Stock Exchange. 
+ US. Sub-Treasury, Corner Broad and Wall Streets. 
~US Steel Co., 71 Broadway. 
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FURNACE BETTER THAN ITS ALLOY PARTS 


E ORGAN,OFS YALLOYS GENER 
& 


HE dog’s name is “Fly” and the 

cat is “Sitting Bull.” They belong 
to the Charles Hough family and | 
snapped them at Lawsonia, Wis.., 
which has a swell lake and a lousy 
airport. 


ELL, our jolly little strike is 

over, and most of the boys are 
back on the job, wiser and broke. 
A decent, orderly bunch who struck 
the wrong shop at the wrong time. 
They had no grievances, just asked 
for a 20% increase with foundry ac- 
tivity in the districts about 30°, lay- 
offs increasing, temperature drop- 
ping and relief rolls swelling. 


Hk strike caused us little serious 

difficulty. We operated steadily, 
found plenty of men available and 
had 400° reserve labor supply lined 
up when the strike ended. General 
Alloys supplies the steadiest foundry 
employment in this territory. We 
considered wage increases in these 
times entirely out of order. What 
they got they owe to James Moriarity, 
Massachusetts Commissioner of La- 
bor. Because James Moriarity, a 
former labor leader, but a_ straight 
shooting American, has the respect 
of industry as well as labor, several 
large industries are moving to Massa- 
chusetts from states where politics 
are sabotizing America for votes. 
Commissioner Moriarity has turned 
the tide, is bringing jobs back into a 
state from which labor racketeering 
has chased many plants. Firestone is 
opening a new Massachusetts plant 
and General Motors may follow. 


EADERS asked if “Chet” (Chester 

Swanson, I.M.U. organizer) ac- 
cepted my challenge to debate the 
strike issues, on the platform of the 
Union Hall. He did not. Presenting 
both sides to the men, who I am sure 
would have given me a fair hearing, 
might make them think. Facts have 
small place in strike psychology. 
Minor details like the surplus of 
available labor, impending winter, 
reduced production, are ignored. 
Men generally strike on a full belly 
against a shop that has been giving 


them steady employment, (Thy 
wouldn't play ball on that 
giving turkey either.) 


OBODY ever “Won” any g 

Strikes are very expensive} 
concerned; most of all to the 
strike with their measly “} 
that don’t start ’til the second 
and from which back dues 
ducted. The constitution of : 
ternational Molders Unio 
“Whereas, Our own experie: 
the experience of all labor 
tions, has taught us that wh 
strike as a weapon of defens 
not be abandoned, it has long 
apparent that as a means of ad 
ing grievances it is not the mosts 
factory, while on the other hand 
the most expensive.” 


E had some “comedy relie 
such as a committee m 
and the toughest agitator ret 
to work during strike. Granite | 
dropped from a_ bridge on 
truck, fortunately missed the ti 


F anybody could sell me t! 
that I could better mysel! 
nently by striking, I'd strike 


OST of our men did whut 

thought was right. So 
intimidated, others don't kn 
why they went out. They b 
turned in fine spirit, are d 
excellent job and we are & 
have them back. General Alloys 
tinues an open shop where a | 
man can get a square deal. yi 
tomers provide the work for 
Alloys workmen. I am onl) 
termediary,—a kind of necessa! 
on the crossroads of commerce 
ously, I think our strike did 
a lot of good. We understand 
other better and we are go! 
make better alloy, sell 
make more profits and 
wages,.God and Gove! 
ing. A month’s pay is 4 
to find out that the boss does 
a damn whether you st 
and a dozen men want y‘ 


} 
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FORGE O. DESAUTELS 


FRIEND, now 

esents us in 
ANAPOLIS 
NCIE, IND. 


Hit ‘em low 
Q-Alloys 


proudly happy to announce the 
ent of The George O. Desau- 

many of Indianapolis and Muncie as 
Alloys representative in central 


iE is an old friend of long stand- 
4. is well known to all steel treaters 
! the founders of A.S.S.T., is an 
drop forge man and Indiana’s 

an 


GE served his time as a die and 
naker with the Paige & Storms 
Company at Chicopee Falls, 

\lter spending 25 years in the drop 
‘ustry in the forging and heat treat- 

teels, he has spent the last 15 years 
engineering, handling machinery, 
tools, heat treating accessories and 


els organization consists of 

fineering salesmen, all with 

background, and an office 

Office layout and facili- 

to none anywhere. Other 

d by George O. Desautels 

Company, American Broach 

Foundry, National ‘Tool, 

ind the Amplex Division of 
ition. 


the outstanding quality, 
f General Alloys plus the 
the hinged tray, the Spira- 
y and X-ite products gen- 
be little real competition 
Ss in Indiana,” says George. 


“Hit ‘em hard 


Let's go.” G. 


O. D. 


tre Dam 


EORGE DESAUTELS’ outstanding moral 

and financial responsibility, his record 
of achievement in manufacturing, engineer- 
ing and sales fields is widely recognized. In 
his connection with General Alloys, the num- 
ber one alloy company gets the number one 
Indiana representative and the customers get 
service. 


F you have a plant in Kokomo, New Castle, 

Anderson, Indianapolis or Muncie, ask 
George for an aerial photograph of it. I shot 
about 500 Indiana shots recently, several of 
which have appeared in the Indianapolis 
rotogravure section. 


HE Notre Dame football factory is a nice 

piece of real estate. Count the football 
fields. We slipped up last month and forgot 
to label the University of Michigan at Ann 
Arbor. If you are an A.S.M. member and you 
attended either the University of Notre Dame 
or the University of Michigan, we will be 
giad to send you an enlargement of my aerial 
photograph with our compliments. 


Y New York pictures on page 1 are a 

better testimonal to the reliability of 
my Warner engine and Fairchild airplane 
than I can write. (These pictures and others 
appear as covers of Financial World.) Our 
fair and simple request of you is that you 
send us your inquiries for heat and corrosion 
resisting alloys. Nothing could be more log- 
ical than to send such inquiries to the oldest 
and largest exclusive manufacturers of these 
products. If you attended the Chemical Show 

(Continued on following page) 


RETORTS AND MUFFLES 


AS ecarburizer mufMfes get much more 

severe service than any carburizing box, 
are a lot trickier to make and cause a lot 
more grief when they go bad Discerning 
manufacturers who buy gas carburizing fur- 
naces specify General Alloys retorts and save 
a lot of headaches The largest and longest 
carburizing muffles ever built are General 
Alloys and two of them are being shipped as 
this is written 


HE usual gas carburizing retort is simple 

as casting lead soldiers compared to Gen 
eral Alloys internal spiral retorts, one of 
which is shown here. 


EXPERIENCE” 
compare withG.A. 


(Continued from 
in New York, you saw an o 
loys exhibit. Attend the M 
General Alloys exhibit of Ay 
products in polished Sea St 


Ww appreciate the mar 
lady readers. We st 
bean slicers left,—-one for 
the “editor” her comment 


ANUARY 29 is the 2501) 
birth of Emanuel Sw 
modern metallurgy. 


S Superintendent of Mir 
Government, Swedenberg 
for our modern metallurgy 
per. His books are cornet 
cal literature. (The family 
Swedberg.) His father, Bis 
the first Lutheran Bishop of 
of America, including Delawary 
Svedberg, won the Nobel P 
centrifuge. (1,000,000-X gravity 
lurgical press” sufficiently 
properly honor Swedenberg on hix 
versary, I will be surprised : 


NOTHER famous Swede, Int 
Germany,’ Mr. Nels Nilson, has { 
in showing the Nazis how to hea 
N E W | T E M S O iJ | N T E R ia S T course, has told them about those | 
boxes and hinged trays. He is or 
MONG the H.H.H. Patents allowed in December is one to tractor works. 
on a process for darkening stainless steel, permitting 
a range of finish from solid black or green to the slightest A DOZEN times, I have passed 
dulling of the polished surface. It is done with dots, like Plants at Gary, Indiana, somet 
a half-tone, of metal deposited to form any pattern” or clouds and 
shading desired. The dots are small areas physically, 
break up electrolysis, are visually continuous. 


again low enough to get 
wings. It is a smoky, dirty plac 
get it all in my camera under 
tures of buildings are not sharp 
mile away. Try and beat it 


UR new spiral combustion tubes will be released 
shortly. Having greater area inside and out, they 
transmit more heat, control turbulence, permit the hot 
gases to wipe the “insulating dead gas layer from the inner ECENCY in journalism In view 
wall by rotative action without increasing the rate of flow sire of the Lindberghs for 
HE most exacting castings for corrosion resisting through the tube.” They can’t be made on any of those Herald prints no photographs, elin 
applications are those which must be machined “centrifugal casting machines,” with which a_ French necessary stories theorizing on thei: 
all over, free from pits and imperfections rhe baker’s dozen of alloy founders are trailing the cast iron Boston Herald. 
nozzles illustrated here are most unusual. Exceeding sewer pipe industry by twenty years. Consequently they 
S. Navy specifications, C.R.S. No. 46S827a, these will have reasonable uniformity, not a 400 difference in ASSACHUSETTS is trying a new 
easily. grain size between inner and outer surfaces. in handling traffic, one of 
ipping in grea variety are made from af — 
Q Sere Hundreds of types of thin cast baskets, OVING loads up to 1000 Ibs. per sq. ft. in a continuous mie iggy, Pay ad . ‘eda a a 
sheet baskets, wire baskets and cast frame baskets furnace of any length or width desired becomes no Walter F: ll . I pannel an 
with perforated or slotted sheet sides, are only a problem at all with a new type of mechanism called A anver asnell, who jumped a di 
few types. If you use dipping baskets, write us. SPIRALINK SENIOR running down pedestrians, snd 
O’Hoolahan, truck driver, who 
iy anybody offers you a collection avoid a child, and messed himself 
of slats as a substitute for a — 
hinged pusher furnace tray, start IFT shop salesman corners Mrs 
laughing. on heated argument for elect 
“Nix,” said the Mrs., “my husba 
EORGE McCORMICK designed a kidding me for two years ove 
corking basket type tray for gadgets which he says are built f 
malleableizing, the sides of which lescents and not clipping beards 
are permitted to move, as the charge the salesman, “bring in the old 
grows and expands, by the burning shave him. Which means I have 
of small wooden plugs. look forward to. 


prais 


ATENTS and claims regarding HEN you hear about new 
high earings to support conveyor rollers forge ner 
re and inside furnaces continue to amuse 
speed fa pen at rlo me. we reduced this te practice, which bes a“ 
double stage and it advertised it in Transactions years wide walls, the corners cast 
rel cage’’ types | before its “Invention.”” Roller bear- welding, maximum heating rat 
made by G.A. for temps ings, self-aligning G-S bearings and life records of any large box i 
pressure equalizing bearings for tory. Thousands of them run 
If you use fans at high high temperature operation are new hours. If you want heat treat 
temperature and want then G.A,. developments, any kind, General Alloys leads 
to stay together and 
—specify General Al 


ing boxes with loose top 
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CLEVELAND TOLEDO DAYTON 


NEW YORK DETROIT PITTSBURGH OHIO 
227 Fulton St. 4-137 Gen. Motors Bldg. F. Bender H. G. Chase, Dist. Mgr. Hal W. Reynolds G. H. Stine A. 
0 so 
/ INDIANAPOLIS ene 199 St. 3346 Superior Ave. 616 N. Huron St. 1926 So. Malvern Ave. 
feed 80 E. Jackson Bivg.  &*0. 0. Desautels Co. MUNCIE HOUSTON 


Postal Sta. Bidg. Geo. 0. Desautels Co. Gulf Engineering Co., tne, 


PHILADELPHIA ST. LOUIS 114 E. Washington St 423 Broad 
s s . MILWAUKEE reacway RICHMOND. VA. AN FRANCISCO 
Fitzpatrick Randolph Wohitman WEST HARTFORD, CONN. C. R. Slensby BUFFALO Leonard 


' 400 Mo 
rris Bidg 315 No. Seventh St 716 Farmington Ave. 1412 Bankers Bidg 812 Tacoma Ave. 3414 Noble Avenue 976 Clayton St 
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GEST-E XCLUSIVE“ MANUFACTURER OF FORROSION RESISTANES > 


# 
ISN having Farleyed Mickey Mouse 
jescent spot ol celluloid celeb- 
temporary mice ho end. As 


we been acquitted of assault 
them as “George,” so real 


resent being called “Mickey” 
“Minnies” are particularly 
sent the insinuation of big feet. 

H tt iv was born in the decanting 
1 { Wine Hold of VHirondelle, 
t \Ibert. Prince de Monaco, first 

Ved wnean sky through teak grat- 
5 ed to the popping corks. Ro- 


her. so successfully that her 


daughters nuzzled greedily 
ved in my oflice as a stowaway In 
Ex-Kaiser’s House Flag, removed 
ke when sold het rhen, add- 
niury, she was dubbed “Minnie. 
et 
ra 
ew 
nis 
G 
y 
Dok sely, to find Minnie in the center 
\lloy Progress on my desk in above 
| those who forgot their glasses, 
f Minnie asleep after a good i 
ge tw She snores and wakes her- 
linearily, is 59.376¢ tail. 
{ foursome arising at the crack of r 
those Pelicans, whose beaks hold 
bellys can. Their lunch boxes 
s up 
“birds of a feather flock together” line 
is us that no furnace is better than 
ts Speaking of furnaces, don't let o 
any pusher-tray furnace that 
se hinged trays in and save ap . 
i in tray costs, often enough to 
rnace in a few years. 
a 


j 
The next Bull Market ae 
pred t Bull Market. But we can’t say 
whe Maybe it will be in Heaven. Just - 
A da ud and a dry harp and climb " 
| lon’t sell General Alloys short 


FOR HEAT CORROSION ABRASION 


FURNACE BETTER THAN ITS ALLOY 


| 
ad 
ance. ‘ 


4 


PHILADELPHIA 
DRYING MACHINERY CO, 


“SPIRALINK” 
By General Alloys Co. 


PAT NO 2-045-646) 


| 


HILADELPHIA Drying Ma ner npany, Philadelphia, Pa., built the abe 
cu heart! furr ‘ jal feature of tensio tuke up 
lirect t quet et tand 


Ww ‘ for their 


e Spiralink 


lisehar 


furnace 


4 


ue 


UBBER-LIKE water substan- 
tially incompressible, you dis- 
tort it but you don’t compress it. 
Rubber automobile “springs,’ 
oped by Noble and Harris, form the 


devel- 


basis of new street car developments 
and will eventually appear on pro- 
duction automobiles. The lifting of 
automobile valves on a column of oil, 
“hydraulic clearance adjustment,” 
now standard in leading makes of 
automobiles, is another N & H con- 
tribution, 


ping. I ain’t bot my 
longery. I jes sends 
of the hed man.” If 
good colored friends 


you have missed a lot 


ORDINARILY, Albert 


and I do not agre¢ 


tion of spare-time readi 


therefore, with genuin 


that I note his splendid en 


of Viscount Samuel's ne 
lief and Action.” The 


EET my friend, Octave Van 

Buren Branham, brunette dis- 
ciple of loyalty, optimism and servy- 
ice. “Doc,” for short, has faithfully 
served three generations of Houghs, 
and is high priest of the Hough hos- 
pitality. His incomparable cooking, 
expands my midriff, causing me a 
Turkish bath on each visit to Chi- 
cago, but it’s worth it. 


HARLES HOUGH, who plays 

“Robinson Crusoe” to Doc's 
“Friday” is a General Alloys direc- 
tor, a prominent Chicago attorney 
and has done much to improve 
ethics of the legal profession, pro- 
mote Sigma Chi, strafe the Von Hin- 
denburg line and wreck the Plaza 
Hotel at Havana. His father was my 
stork. His children give me faith 
in the future, politics not withstand- 
ing. 


SENT “Doc” prints of the above 
picture before Christmas. He 
wrote, “You fixt my Christmas shop- 


son in tones of hope 
speaks eloquently from 


affairs, Samuel has done 


for 


nd 
thes 
A statesman and _ practical 


ice in expounding a rich 


oughly modern philosophy 


good meat if you are tired 


frivolous stuff as Alloy Progres 


R. E. H. Spencer, 


Su} 


ent of a weli-known 


heat treating department 


has 


testing Q-Alloy against press 
pots in identical Steward 
pot furnaces. “The Q-Alloy | 


run more than a year an 


O.K. It cost $65.00, | 
pattern charge. Duri 
period of time, we ha 


pressed steel pots at 


u 


Add to this costs of shut-d 


leakage and _ handling 
Q-Alloy savings. 


RS. Ben Jones had 
for drunken driv 
mond, California, 


- 


u 


} 
nl 
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AS If this rigid tray for two rails weighs 100 Ibs.—then— nis single hinge tray for same job 


* 


& 

to her driving her car. ; 


Wha. It's great that we tax- 


these two-car families in 


t ch they are accustomed. 


ORGAN 


‘ ip badly in the last A. P. PLAYS 
siving heat-hour-service on Q-Alloy 
~orner sheet boxes at “1200 to 1400 


it should have read 12,000 to 


ville's 


plays 


7 The Steel Show in Atlantic City, HARRISVILLE’ 


2 Is a Model Village of 200 People! 
e Tucker bet John Heckman five 3 P 
B' ILT by B. F. Harris for his sor B. and Jobhr | 
~ that Princeton would beat Yale. this model job is ‘‘tops”’ in its class. From manhole cove | 
to clothe pins m the wast ne t's piet The business 
<eener held the stakes. Several district shown has such detail a chur rgan which play v4 
ter. after Yale had beaten Prince- and complete, modem  traft nt The residential se F 
ic country and a plat are ng mplete 
fe Tucker received a note from F iH. brother of H H. H.. built our G. A. Model furmac Ps. 
job has it over the mir f by the toy 
eading, You are the winner on a raileend builders like Ge ral alloys ha it over ste found 
. es philandering in the alloy business. 
which I held stakes. Herewith 
heck for $20.00.” 
DOOLITTLE was flight test- 
¢ an army pursuit ship. At a 
power dive approaching 400 
hour, the wings blew off. Jimmy 
rting all events and instrumental P 
gs by radio and continued to re- : 
n the act. C. K. Kuhne, Manager of the Gulf 
Continued on next page) Engineer Company of Houst nd New Orleans. gets 
, all set to run for a beer on Junior's bike ‘ the Chr E 
mas Kodak clicks 


anding Progress in 


nace Engineering 


tray will weigh approximately 60 Ibs. Athree hinge 5-rail tray will weigh approximately 48 Ibs. 


BIRTHPLACE AND HOME 
at OF THE HOOSIER POET 
JAMES WHITCOMB RILEY 
1 
5 
| 
i 
3 tured herewith, in a large German would cut glass.” The 
143 ; industrial plant. American plants leased, the high surfa 
[iss ' used them before Q-Alloys. Our “exploded” the glass. 
European friends could well follow 
1h the example of leading American in- HE name plates, nu 
Re dustrial plants in standardizing on page 3, are “Kloizenay 
| Q-Alloy heat treating containers. der H. H. H. patent for fusing 
color on stainless steel. 0 
RAVELING from Indianapolis to 
Muncie, we passed James Whit- the omrance 
comb Riley’s birth place, photos Century of Progress at Ul 
pe SAtTERY herewith. Until you have read his you want beautiful plaques 
RTOON THANKS S — “Ode to a Backhouse,” and Ben- specify “Kloizenay.” 
jamin Franklin’s “Advice to Young 
i Men,” you have missed some of the AKING her flight test 
| a humanity which made these men cago, Mrs. H. (weigh! 
WHY BE A MISSIONARY? great. Ss. W.), Was fitted with a 
| ‘s life is hard. He gets small pay. little and qreat army regulation parachut 


clear off her bunk, landing on her 
ample rotunda. A cloud of glass 
dust descended upon her. She had 
ine mani ] : scratched one of those heat treated 


shifted in a tail spin, pe! 
straps to fall over the stick 
it into a back positi It! 
seven turns of tailspins t 
glass portholes in harness, get it off the stick 


her ship’s stateroom “just to try out for a good landing. Dit 
her new diamond ring to see if it try it? 
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OLDEST AND: C EAL & CORROSION 


Yours for Bigger and Better Ash Cans 


HAD my first ride in a “Stanley Steamer”, cross between a tea-kettle 

, perambulator, age three months. The benzine-buggy shown 

ed my Father’s eleventh contribution to embryonic Detroit. 

mder-bucket had a “Junior” dickey seat on the rear door, 

ring open, often plopped my tender stern on mud or gravel. 

agreed | could drive a car when I could crank one, age ten, and 
fourteen | was dirt-track racing my own cars in the money. 


OU have seen the development of the automobile, and the airplane, 
which have employed so many, grown so rapidly largely because 


» become OBSOLETE LONG BEFORE THEY WEAR OUT. 


BRAINS AND INITIATIVE add VALUE and SERVICE to cars and 
planes so fast that new models crowd the “Old” ones into the junk- 
while still in their mechanical prime. Village Bankers and great 
mists deplored this “Terrific waste”, condemned the buying of y , 
rs by the millions who “cannot afford them”, held up as a Model of FOUR GENERATIONS: HAH 
ft the man who wore his clothes, drove his cars, played his cards, —— Re , 
they fell apart. 


CH thrift, whatever its moral value, would be economic suicide 
S., if practiced widely. 


5 hk INDUSTRIAL FUTURE IS GEARED TO THE QUICK TURN- 
OVER. NEW MODELS, not Politicians, lead us out of depressions. 
the drafting boards, in the laboratories, in chart-rooms of Industry 
en with the Vision, Guts, and Intelligence of Leadership are 
gg to CREATE MORE OBSOLESCENCE,—THAT AMERICA’S 
| RADE OF PROGRESS MAY MARCH ON, 


HEN any article is junked by Style, or by functional or technical 
Obsolescence before it is worn out an increment of NEW EMPLOY 
\T IS CREATED that would otherwise be Jost. Thus, EVERY 

PRODLCT WHICH LONG CONTINUES UNCHANGED IS BLOCKING 
LOYMENT, PRODUCTION and PROGRESS. 


KR \ALYZE your products functionally. How can you improve them” 
\thing you are doing or selling the “Last word”? WHAT IS 
VEXT WORD and HOW CAN YOU SAY IT, NOW, to aid in 


rT)! only ONE thing are we CERTAIN:—CONTINUED CHANGE. A 
Crazy” Inventor is worth a thousand “Sane” Politicians. “Model 
uld have “busted” Henry Ford in less years than it made him. 

8 \LY by creating NEW PRODUCTS, and NEW MARKETS, can we 
create NEW JOBS. We will only work out of depressions, and 

future depressions by increased employment, sustained 
, accelerated OBSOLESCENCE, Take a tip from the Chem- 
tries; spending 5° of total income on research, lead all 

through depression periods. 


ve the brains to build a better mouse trap, do it now, or 
soon have to bait your old one with a much bigger piece 


cheese 
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SAVINGS 


PLEASE, 
who owns NEP”? 


HO sent me the excellent action 

shot of this great little guy? It 
reached my desk unidentified. Dan & 
Roger, my Scotties, bark at this pic- 
ture,—it must be good. Scotties are 
“simply nutz” about white dogs. 
you've a canine pal, send us his pic 
ture, for our future “Dog Number.” 


RAZIL, focal point of many cul- 

tures and technologies, moves for- 
ward sanely, progressively, in indus- 
try and education. ‘Instituto de Pes- 
quizas do Estado de Sao _ Paulo, 
outstanding technical school, will in- 
stall a modern foundry, equipt with 
a one ton furnace, fully modern 
throughout, which will serve Brazil's 
industries by tackling their foundry 
problems full scale, licking tough 
problems, presenting solutions § in 
commercially usable form. 


IGUEL SIEGEL, Chefe de Servico 

Scientitico, young, intelligent, 
practical and 100% business, is plug- 
ging away in coveralls in General 
Alloys foundry, learning, and giving 
us helpful suggestions. G. A.’s fame 
for “the world’s finest foundry prac- 
tice” has brought us visitors from 
France, England, Russia, Japan, and 
Sweden 


N Indianapolis, under a 306 ft 
this. At this hotel, my 
awakened by shrill female vw 
the girls from the District, 
for Vic-to-ry,—-No man can d 
defy us,—We'll win for the distri 


last 


We 


Drummers sought fire-escapes, a Cleyely 


lurgist hid in a broom closet, I bar, 
door. Then all was calm. Inquiry - 
the D.A.R. was having a convention 
was alleged to emanate from the 
Columbia Delegation. 


a 


MIGUEL SIEGEL 


HESE are topsy-turvy times—Ca 

on pampering our culls till t 
bare? Literally, the rats are 
holes. A penny for your thoug! 
in press headlines “TIDAL WAY! 
WASHINGTON.” The sign in tl 
page one, reads “Ring twice for ice 
for hot water.” If you’re an A.S.M 
attended Purdue, write for my sky‘ 
due, sent with our compliment 
comes so easily. Renewed Virtue * 
Having stopped smoking nearly tw 
I find myself getting positively 
smoking butts left under my 
ashes, low visibility indoors. 


AST week I put Warren Nol 

partner in Noble & Harris 
neers), on S. S. Hamburg for |! 
in choice company, and bound 
things, for a survey of Europea 
Alloys, and markets for Amer 
Furnaces. We've had many fore 
license under G. A. Processes 
Patents. 


es chant 


Wer 


Ceiling, 


ny wus, 


¥ 


STILL TUBE SUPPORTS PUMP HOUSING 


CAP'N GUS 
of H. H. H's. 
Yacht Guar- 
dian Puts Ships 


in Bottles. 


AT LAST! All the Rollers on a Roller Rail Work | 
ourse, that the compression 
» a furnace tray is many, many times BVIOUS facts: 1. No furnace hearth remains level under 
ha 1 load on the tray, that in all heat. 2. No rough cast, crudely ‘‘ground’’ roller rail P is 
‘ . , ever had rollers of uniform height No tray, or container = 
naces you are paying for a costly going through any furnace, has a ‘‘flat bottom Only «a / | 
. j »ho ecess part of the rollers in any roller rail bear on all trays, and vet 
7 d, which is u h tly Sanecessary that some bear on none There are roller rails in service with ' Ae ait 4 7 et 
echnical advance in furnace mech- half the rotlers not bearing. 38 38 38 38 \ , 
s ext te by G. A. at the National ¢ ‘= \ 
xhibi BVIOUSLY, a roller rail with all rollers bearing, equaliz- \ > 
xposition These new mechanisms, plus ing minor irregularities in hearth and trays, avoiding ' ‘40 i . = ' ‘4 
Trays, shown below, will cut your alloy flexing of trays, is a great improvement. Such a rail can 40 
age support muffles and retorts uniformly, permitting free ex lo 24 32 - 
to 60%, effect greater operating econo pansion 
syvone who tells you different is ignorant > 4 g \ 
THE “SELF-LEVELING RAIL’ SHOWN HEREWITH, { > . “ew | 
be art. G. A. Mechanisms will be released AND MANY VARIATIONS, COVERING THE BASIC PRIN- ¢ . ome | 
te oug i . > lace sui » CIPLES INVOLVED are covered by H. H.H. Patents applied 7 
enclosed in a strong inverted “U"’ section Muffie Rail.” 
Ask your furnace builder for these improved rails. on your 


next furnace 


Z 
mG 
Z 
O 
Z 
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Yj 
Yj 
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> 
Bottom 


Engineering project in Turkey, Warren 


had unusual experiences, took down 


R e dies from exposure. No one objects 
nbeliever’ de-crossing a crucifixee. It 
lown before the second exposure to mid mal ty 
their wounds heal quickly, they're soon ee ae 
as new.” What would those Turks 
Furnace Salesman,—who sold them 
“Cheap” alloy rails,—when the 
‘haywire? In countries where you give 


a male soprano for Christmas, 


AS the world depression started i 
Sultan gave the Eunuchs another FS 
has now been returned to them). 
$ le Pots, all kinds of salt pots i 
t ! last longer when made of 
ive many testimonials showing 
600 The “Roll Flange” pot 


ginated by G.A, 15 years ago, 


Ber ehs less, transmits less heat loss, 


Store Design by General Alloys Company 
nued on next page) Sirore ON A Beach 


& 


PVela 
ar 
salts 
—d - x 
will wei inge S-rail tray will wei ply 48 Ibs. 


EW Metallurgists are as well known 

for their contributions to the tech- 
nology, and to the economics of mod- 
ern steel treating, as E. F. (Ernie) 
Davis, dynamic and popular Chief 
Metallurgist of Warner Gear Company, 
Muncie, (Division of the Borg-Warner 
Corporation) Because of this, and 
the prominence of his company, We 
are most gratified by Mr. Davis’ kind 
words as follows: 


rails, rollers, 
working alloy 


sé HE original X-ite 
and other vital 
of our furnaces, made by Gen 
Alloys Company, and installed in 
are all intact and in good condi- 
tion. Because of this experience we 
have specified General Alloys’ Alloys 
on all our new furnaces, and will not 
undertake the risks of experimenta- 
tion with lesser known alloys spon- 
sored by some furnace companies for 
reasons of initial economy.” 


parts 
eral 
1928, 


HERE are hundreds of other veter- 

an furnaces, five to nineteen years 
old, equipt with General Alloys Cast- 
ings, which handle the loads and do 
the work, On the performance of 
these veterans are based the reputa 
tions of major furnace companies 


COUNTERS 


COMPANY 


HEN 
ustings 
backed by 


MAKER, a 


furnace, specify 
sure of the BEST, 
rABLE ESTABLISHED 
DISTRICT REPRE 
SENTATIVE, UNEQUALLED EXPERIENCE 
When a furnace salesman first talks to you, 
ask him point blank whose alloy he is sup 
plying, and judge his product by the reputa 
tion of his alloy maker The alloy 
THE WORK UNDER HEAT, and 
2 IS BETTER THAN ITS ALLOY 
‘s evasive about alloy, he'll 
supply you with the product of some 
‘ bought to save a few cents per 
“chiselers™” in your business, who 
“price advantage” to sell their stuff, 
The cheapest insurance for UN 
INTERRUPTED PRODUCTION in your fur 
naces is GOOD alloy parts 


Yacht 


dence, can sure 
he’s even better 
full rigged 


buying 

and 
a REPt 

RESPONSIBLE 


any 


probably 
‘Chisel 
pound. 


compare with G. A. 


AP"N GUS, hard-boiled Skipper of the 
Guardian, our year-round resi 
take things out of bottles. But 
at putting things into bottles, 


ships, for instance, and tidy 


all I'll gie ve credit, w 


noo preceedunt w 


een thus case 
stoonding 
lished.” 


loving care and 
bottle with technique to 
make an obstetrician look like a coal passer 
Gus has wide renown as “The impressario of 
a Million Clams.” If you ever want the low- 
down on an_ honest-to-Neptune clam bake, 
Cap'n Gus is at your service 


schooners, made with 


assembled inside a 


E have had many letters 

commenting on Alloy Pr 
most outstanding was 
charming wife of Ghio A 
follows: 

Dear Mr. 
baited breath 
await the next 
just a young 
appreciate the 
zine, but I try awfully hard 
Auto-Pan bed is just too 
some subtle connection betw 
which you are giving us gir! 
what can it be? 

I have always wanted 
you are an old friend 
husband never takes me 
jealous! I don't know h 

my accepting a bean slicer 
but hell, he’s never 
was over has to get ahead somehow 
earnestly if you will. Thank you in 
“Weel, 
but 


ones 


an S.M 


vale 


nee 


OR six years, 
only Design 
steel industry, 


General Alloys has had the 
Department in the stainless 
is equipt to design anything 
from an Urn to a Sky-scraper in Stainless 
Steel. The Palm Beach store front is one of 
many G.A. designed jobs. To fully appreciate 
G.A. superb foundry practice in Engineered 
Alloys try to imagine some steel foundry 
turning out this job : 
you 


F 
sport 


please 


Harris, ippy New 
(guess hat I St 
issue of Al } 
slip of a gir 
deeper meat 


be 
to 


Please 
want 


have criticism of A.P. 
enough to write me. We 
more readers—olfend none. 


so 


ati 


given 
UR Scotch friend, 
heard at Atlantic City talking 
benevolently to a pert package, 
oonly tae true thaa wooman pays, 


MASSA 


DAYTON 
A. H. Valentine 
1926 So. Maivern Ave. 


“Doc” Braid, 


and 
tis 
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ENTIRELY ABOUT HEAT AND CORROSION RESISTANT ALLOY CASTINGS 


JERE are sound reasons for being 
‘Guinea Pig” in the interests of 
tific Progress. Progressive indi- 
ls and corporations “Stick their 
s out” every day to try improved 
gn, new materials, in the hope for 
ved reliability, reduced operat- 
sts, improved product. Risk is 
al wherever the prospective gain 
reat enough to warrant the RISK. 


IE “saving,” in first cost, of a few 
ents per pound in buying alloys 
n second and third string manufac- 
rs is generally less than a third 
fair “Premium” for insuring the 
Nothing new in metallurgy or 
eering is offered. The first “Sav- 
is the last. 


difference in cost between 100% 
ecification of General Alloys 
nd “Left Wing” alloy for the 
Working parts of a $26,500.00 
¢ was $421.65. The difference 
rvice life expectancy is several 
Une broken roller could wreck 
nds of dollars worth of alloy 
Une day’s shut-down could en- 
oduction losses of $4,000.00. 


‘ “Guinea Pig” for Science and 
if you will, but don’t let 
ddler, or his sales agent, 
vise Furnace Salesman, 


MAIDEN AT WELL =. 
e girl ames up in your lap — 
in beat upon him by day We D@ U } 
voured him by nite. Thirst G OS oh Quon 4 


FURNACE BETTER THAN ITS ALLOY 


| ‘ 
“ 
‘ 
3 
nce 
ws 3 ~ 


ange! 


J 


es, 


ar, 


whiskered rodent, 
“Brigham Young,” 
is slipping. The 


sé ASANOVA,” our 

was sired by 
who, we regret to relate, 
distinguishing white stripe facial marking 
of his offspring is going hyper-eutectoid. 
He still gets ‘em between the eyes, but no 
longer “Right on the Nose.” 


— Edwards, formerly Metallurgist 
with General Motors at Muncie, Ind., 
and well know to all old Steel Treaters, 
California FOR GOOD in 1924, 
is now Metallurgist of Industrial Steel 
rreating Company—technically “Tops*—of 
Oakland. He is high-spot Pacific Contact 
for all visiting A.S.M.’ers—also starring in 
Los Angeles Metal Show. “Si” was doing 
carburizing fifteen years 
ago than some of the experts are doing 
now. He's a crack photographer, sent me 
rolls of magnificent 35 m.m. nature-in-the 
Cal-raw-raw stuff, spoiled for A.P. 
enlargements by drug store film develop- 
ment. Use Champlain's developer (Cali- 
fornia Product), “Si”, and forget grain. 


“Came to 


better gas and oil 


cover 


dog shown in last A.P., belongs 

to Frederick H. Parkin of the Wil- 
liam M. Parkin Company, Pittsburgh. 
“NEP” is the trade mark of his company’s 
highly effective inhibitor (see their answer 
to “Who Owns Nep”™ their advertise- 
ment appearing on page opposite first page 
of Alloy Progress). 


sé EP, 


I' you've ever lost a canine pal, you'll 
appreciate our response to H. M. Nich 
ols’ “Please, who's got Rosk”, I'd rather 
have this issue find Rosk than a dozen 


alloy orders. 


N January A.P. I wrote of Swedenborg, 

“Father of Modern Metallurgy.” The 
250th anniversary of his birth was Janu- 
ary 29th. Swedish friends asked “Why 
no picture?” Myron Weiss, Associate Edi 
tor of Time, supplied this picture. (If 
you'd like an 8x10 photo, with our com- 
pliments, write for it on your letterhead) 


ENJAMIN DeCASSERES writes of Swed- 
“One of the most remarkable 
Swedenborg 
mineralogist, geologist, 

clairvoyant and the 


enborg: 

human beings who ever lived. 
chemist, 

botanist, 


was a 
scientist, 


founder of a religious 
Swedenborgians. He des 
and the streets of hea, 
Like Leonardo Da 
Swedenborg’s brain seemed ¢ 


house of all knowledge, huma: 


vine.” “A colossal soul,” Emer, 


Swedenborg. 


HERE are a lot of good S» 
ing on for Swedenb rg 
Steel Treating and Lindberg 
in Chicago carry the 


ing Maestro. My 
Messrs. 


E 


Sweden} 
assisted by Fred Hansen, Danis 


Contax sng 
Brown, Stevenson and § 


Lindberg Eng. when they dropp 


Boston Office last week. Wit} 


boys grabbing off page four, thy 


have bagged this issue. K. A 


four million rifles for the Allies 


nationally recognized as an 


pert, but he’s the only Grar 


know who can do a forward 


flip somersault without touching 


and land with his toes on a 
hat and glasses in position 


recommended Q-Alloys for fift 


AW a big installation of 


carburizing boxes that looked 
few trips through the furnaces 
poor, tired lettuce—the “round t 


lettuce- 
restaurants ‘til it wears out 
nickel alloys last far longer 
cost because they absorb less 
tain ductility to resist the ter 
stresses of heating and cooling 
direct quench supplanting box 


that rides on salad plates 


Th 


outstanding advantages of Q-\ 


are doubly apparent. 


ARREN NOBLE writes f 

about his crossing on 
burg. “Half way across, a n 
ing thing happened rhe G 
machine went wrong and the 
into a complete circle at full 
took on a list of 31°, spilli 


coutrements, water out of was! 


ple in deck chairs into the s 
it was necessary to stop he 
cover from the list, 
trouble. 


second 


a | thought she was never 

back—I timed the list 
which is a Hell of 
from 


minutes 
came, of 
tanks, which were never 
such condition as that wh 
went under water and filled t 
of course, drained and it was 


necessary to emergency pum} 


broken spring-eye 0! 
sion reactance relay 
When will people learn tha 

turned up from the spring ¥ 
safe, no matter how light 
are only two safe ways, 
spring, as a nut, onto a 
the other to reduce the < 
sively about a bead on a 
a rough day the ‘Hamb 
been lost with all hands 
of communication.” 


course, 


\ 


Qst less | 
per 
t 
" = = = going mas 
i 
MASS. INSTITUTE or TECHNOLOGY | ‘ 


found, was lost or stolen in 
Nichols, Manager of 
Philadelphia. Reward. 


an A.S.M. Member and attended 
rite, on your letterhead, for an 
of my skyview with our compli- 


AYER of a dying negro in Peoria Police 
t “Lawd, here I comes, tune me a 
1s harp, Lawd—and Lawd, oh Lawdy, 
ne o’ dem teazin’, tantalizin’ tan 
tuh whang it fuh me.” 


Edward N. Johnson’s mink scarf was 
n from the St. Moritz Hotel, N. Y. In 
urt, Mr. Johnson identified the scarf. 
ne was Willie,” he told the startled 
“We raised him, my wife designed him 
t searf.” Mink farmer in Ontario, John- 

nee a District Attorney in Wisconsin, 
es his election to “The unconscious con- 
| the voters”. Unconscious voters may 
U.S 


Bellevue Industrial Furnace Co's. 
OW TO “HEDGE” INFLATION New Atmosphere Furnace 


NSTALLED at the Roberts 
le Copper Brigh n- 
such thing as “Inflation” until omies 
resence becomes known. Its pres- over many preceding types that great interest 
not become known until the ac- has been created among copper and brass 
money decreases. A Milwaukee Metallurgists and Engineers 
Engineers hel red chase the “Frit- SPECIAL “Cracking Unit” produces an at- 
Germany, and, resting in Rhein, mosphere containing 4%2 CO, T'e% COs, 
erb little Fraeulein, who saved balance Nitrogen, without a trace of tnd oxy- 
salary from his generous Mil- gen, at suprisingly low cost, burning gas with 
npany. Reluctantly returning from six times its volume of air, and removing sul- 
nth, news of German inflation phur from the product 
atly until a cable came, “Lieb- HERE are four sections: A non-heated 
mey safe. Nodding madders. dead-end. which is an “Air-Lock”’ An 
turning later he found her Faith- “Elevator Compartment’’;—Muffle Heating Zone; 
i AMuent, rich beyond hopes, —Cooling Chamber, fan cooled to 150° F. The 
d dreams. Coming out of the trays are moved WITHOUT COMPRESSION by 
“Precious one, how did you an ingenious chain conveyor 
“Dot vos easy, Liebchen,” 
bought mit American dollars X-ite Muffle and all Alloy Parts by 
each dollar, drei Vare-hausen General Alloys 
| the Brewery, gefilled. People HE total length of the furnace is 96 6,” 
‘ing coffins. Now I sell them compactly arranged in double-decked ‘‘U" 
seach.” Back in Milwaukee, shape. X-ite Muffle is 23 ft. long by 33” wide x 
ife a Cadillac coupe, built an 15” high. THE CAPACITY OF THIS FURNACE 
“big shot.” He's looking for- IS ONE TON PER HOUR ON 1200 Cu.Ft. of 
ar. 1000 B.T.U. GAS 


| BEL COPPER BRIGHT ANNEALING FUE 
should best the value of his own BL 
deus loundries cst less tor their 
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Electric 
contracts 
electric 


the 
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A. JUTHE, 


bad 


President of American 


receipt of largest 


history, totaling over value of 


include roller 
harcde ning retort 


rail carburizing 


furnaces, batch type furnaces, 


rolled att 


the 


sphe res 


miinuous clean hardening retorts, among 


offer 


design of 


construction, 
the 


to 


and 
that, in 
been 
Life 


unique design 
leust of 


mosideration 


iol which are 


proper has alloy 


rractice insure 


the alloy mechanisms, 
ill bee 


ative 


parts, conveyor 


made in X-ite or other 
efforts of the 


and General 


Electrix 
engineers 


American 
Alloys’ 


he coop 


neineer stall 
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furnaces 
and annealing furnaces, 


ete 


the 
ing 
mules 


properties 


retorts, 
Q-Alloy 


DETROIT 
4-137 Gen. Motors Bidg. 


Furnace 
in the 


Company, 
Company's 
Contracts 
continuous clean 


all having con 


lurgest yet built, 


many advantages, 
and retorts 
and foundry 
tically heat treating per 
including perfected heat treatment 


AN Atmosphere 
contr the kas cur 


and of the ath 


ation up 
f higt 


any 


mules, hearths, 


ides and represent 
5 talr 
Company's 


atmosphere 


tively prote carbul 
oxidatior wit rex! ’ grai growth an 


in higt 


WE REPEAT 


HINGED 
Not only 


lighter 


HE vantages of the 
obvious to be 
save in first cost 
last much longer 
increase production 
The cost of one or more extra rails is 
m the re “eo 
five or more of 


THE Et ONOMIES 


andlir 


trays are » one 


ARE ony 


URNACE Salesmer 

span two-rail furnaces, with wide 
merely to save an extra rail 
furnace cost, are penalizing the 
100% higher tray maintenance cost 
insured by HINGED TRAYS The 
Hinged Trays could, in some cases 


who sell their 


with 


Ht American Electric Furnaces i AME 
CAN Atmospheric Control are adapted for prac 


Control provides 


across 


TRAY are 
do Hinged 
weight 


cost 


tray cost on o of 


customers 
tray 
less than 5% of the 
customer 
than 
tray 


AMERI 


2500° 


speed steel 


100% 


the door 


work This 
quirements, posi 


zation and 


distortior 


too 
Trays 
they 
often 


but 


heavier overloads 
generally 
trays As 
set of rails 


saved 


wide 
overhangs, 


50% to 


would be 


Savings on 
pay for the furnace 


LOADS 


NY TRAY SPAN OVER 12” WITH LOADS 
OVER 25 Ibs. per sq. ft. IS A COSTLY WASTE 


TRAYS IT’S 
FEW HUNDRED 
AND GET STUCK 
IN TRAY 
before you 
to date 


Or ALLOY 
SAVE A 
FURNACE 
THOUSAND 
a G A 
your alloy up 


FOR 


man buy any 


BUFFALO 
812 Tacoma Ave. 


MUNCIE 
Geo. O. Desautels Co. 
114 E. Washington St. 


WweEsT HARTFORD. CONN. 
716 Farmington Ave. 


ST. Lou!IS OHIO 
Randolph Wohitman H. G. Chase, Dist. Mgr. 
315 No. Seventh St. 199 W. Main St. 

Alliance 


HOUSTON 
Gulf Co., Ine. 
Broadway 


MILWAUKEE 
C. R. Siensby 
1412 Bankers Bidg 


RIDICULOUS 
DOLLARS 
SEVERAL 
MAINTENANCE 

furnace, 


To 
ON A 


Call in 
and get 


CLEVELAND 
Hal W. Reynolds H 
3346 Superior Ave. 


RICHMOND, VA. 
4. F Lessard 


3414 Noble A 


ITH a 
cision 
experience in bui 
users, the Juthes 
ing turnaces 
MERICAN" 
intermediate betweer 
furnaces—offer 
of charge—aut 


rich New 
heat treat 
iding 
and 


furnaces 


conveyor 

and discharge 

as desired 
RITE THEM for bullet 
ean Electric Furnace ( 


Street, Buostor 


MAIDEN AT WELL 


(Continued from page 


consumed him as a flame Th 
vultures spiralled in swift des 

as waning life in spurts of h 
forward. Suddenly cool 

air found his distended nostril 
charge of hope engulfed h 
throbbed in his limbs—the br 
Oasis drew him rejoicing 
garden, rising from the desert | 
above the herd. He came upor 
ingly beautiful maiden, lithe 

firm in budding grace, gazing i 
of clear, cool water, who smiled s* 
upon him. “Oh please, beautiful Ma 
plead our Prince, “May | partake 
cool, clear water, for my soul and my 
share the thirst of life?” “Oh yes 
Sir,” quoth the beautiful maid 
may drink of my cool, clear wat 
only on condition that you will 
to drink all the water from my © 
never, never, drink a drop of wat 
any other well as long as thou shal 
Our Prince, being a gentleman, and 
in truth to so promise, died of thirst 


Stine 
oe N. Huron St. 


SAN FRANCISCO 
S. Craig Alexander 


venue 976 Clayton St 


Bi 

Th = be a 
‘| | 
Modernize your old pusher furnace to save 40 percent in 

trip hinge 4-rail tray will weigh approximately 60 Ibs. three hinge 5-rail tray will weigh approximately 48 Ibs, 

AND CARGESTEXCLUSI HEAL A | 


> 


= 


the Soap” 


sé HO Shall Ascend Into The Hill Of The Lord? 
Or Who Shall Stand In His Holy Place? 


¥ He That Hath Clean Hands And A Pure Heart 
; Twenty-fourth Psalm 
se HO Art Thou, Politicus, That From Thy Own Cesspool Thou Shalt 


Impugne The Aroma Of Thy Neighbor Tiberious 


sé ONE Among Men Shall Wax To Such Extreme Righteousness As The 
Undetected Transgressor’’—Peter Stuyvesant 
the 
with 


possibility 


cre dit 
there a 


average American really so naive as to seriously politics 


a monopoly or even a modicum of virtue ?—or is 
that the 


remote 


retorm pendulum will swing from the accused to the 


iccusors 


Page RICAN Business, literally the political brother's keeper, might risk 
a gesture in keeping with the reform spirit and contribute a slogan 


THE SOAP TO POLITICS.” 


rs PASS 


courtesy of International Nickel Co 


FURNACE BETTER THAN 


CORROSION RE 


ALLOY PARTS 


var 
— 
Mai 


S° many people have asked how I! N°” single item 
combine the simple chores of flying beeu such a 


an airpl 
that I shot the pictures of G.A.’s John and,—of course t 


ine and taking pictures alone alloy manufacturers 


Heckman, fivyinge his newest plane and for gas carburizing 
operating one of my skyview cameras larly when they are 
Nothing to it, just stall the plane we have perfected a t 
hands-off, side-slip at the subject, and Sections, no different 


co-ordinate your gun-evyve, rudder-foot, no ribs designed 

and trigger finger, changing film and are quenching 

setting shutter sub-consciously minutes from 175 
want to smarten 


— this with any tray 
FRIEND of mine with three older 


sisters said he was of age before 
he found that pieces of candy don't ECENT good rea 
rut of Kamiot'’s “Crit 


it 


come in a box with small bites « 
son,” proving “the f 


then 
thought” and Cedri 
from It All 
N Genoa, birthplace f ‘olumbus, 
over incomparable \ ) 1 and 


under superb mosaics Italian pate two years 
has been 


friend, Signor Scavia spo o me oft a double 


half a lemon and ar 
I drink it standing uy 
of time and ritual ca 
absorb needed prote 
Try it a few days 
streamlined day fee 


Italy's labours at the birth of Fascism 


The Genoa City Council, radical labor- 


ites and Communists, drunk with power 


and privilege voted city funds to re- 


lieve Communists in Russia Italian 


Patriots, led by tradesmen and work- 


ers, threw them out They had gone 
too far EORGES LE ROQI 
trainer, was offers 
cena at Cazenova, A. P. Guinea gold dust by a Cal 
if he could teach his 
cook “That was asking 


Pig, and studying Felix, the kitchen- 


tiger, | am impressed by their patrician 
says Le Roque, but 


Bernard to spit once, 


side whiskers Whiskers so long that 
they are more than a “Snozzle Gauge,” 
for they tell their owners, in the dark, 
that there is full clearance for their 
bodies before they proceed What we 


from drooling He car 
hearth-rug and drown 


ing.” 


humans need is some kind of whiskers 


to warn us not to “stick our necks out F vou are considering 


“arth furnace of ar 
furnace builder 
LINK,” the only self 
hearth ever built Six 
To Builders have adopted t 


LUMBUS; OHIO 


TUMBLING across 
album I found 
Quentin Roosevelt's | 
shot down behind the 


4 4 
| 
5 Relfrag 


Summer 
StREET 
So. GosTen 


\ 


RESIDENT of Illinois, dirt farmer 

from Champaign County I've 
always been boat-crazy keep the 
Guardian in commission summer and 
winter Water does not change tem- 
perature rapidly, is normally much 
warmer than the air in winter. cooler 
in summer Fred Ryan's automatic 
oil heat, and two inches of cork in- 
sulation, plus the Atlantic Ocean 
two Scotties, a Great Dane and a 
speed boat to the airport would make 
life bearable if we didn't read news- 
papers 


ECAUSE of General Alloys fine 

foundry practice in Carburizine 

Boxes, Furnace Trays, Stainless Steel 

grave, marked with his L d Castings,—such stuff as our clock 

sent to Kermit Roosevelt 2 , i that kept time at 2000° F some 

suckers when we walked into that a ' ii people forget we make the large, 

what do vou think? 7 d relatively simple castings like this 

big Oil Still Tube Support, with far 

Member and attended Ohio greater accuracy and closer metal- 
write for an 8S x 10 enlargement lurgical control 

graph with our compliments 


AJOR is editing our “Dog Num- 


rle about to pounce on his ber If you haven't sent in 
a problem for a photographer a snap-shot of Vour Purp, do-it-now 
iltimate economy in your heat Flash" Gillette will be society 
you just specify Q-Allovs 


tor He dogs for Doc Gillet 
big-shot at Battell Memorial 
tute lash has the coldest nose in Columbus Frankly, we've 
i drawbridge near which we dock off the Dog Number, to see if busine 
the first time, vesterd: he Was 
t started to open, felt the ground 


since puppyhood beer bee! 


really gone to the cogs 


HE pile of X-ite roller rails. after ten rs of ser 
furnace at Warner Gear Company, Muncie, Ind 
by the Electric Purnace Company, builders of the or 


iway, saw a huge hole open up 
hined and trembled, ignorant ot 
tions that made part of his world 


iginal furnace 

rebuilt furnace, now being erected at W: *r Automotive Parts Corporation 
n Men felt that way in another Borg-Warner Subsidiary. at , ibur ndiang These rails will 
drawbridge” now? longer on the second installation lan ¢ > Cheap 


cind t resolutior 
of ten Standing not to wr 

‘technical ap o iddress n 

when 

Talk” 

Next 

now a pape 


men's Asso 
a new forn 
slide Ss, 


it the 


like to get 
on our 


i Offering ; rize for amateur 
photographers or il ing a photo- 
Zraphic number ‘adillac, Link-Belt, 
and scores of companies have Camera 
Clubs, hundre f our readers take 
photos Winner couk 
A.3.M. Shows hat « 


be exhibited at 


| 


» you think? 
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HE high 


engineering 
ind 
require 


a unique 
known to 
“HUMP” 
manufactu 
L. & N. Py 
plants where 
sideration, 
excell 
maxim, 
the 


"lant, 


modern 
high-quality 
CUSTOMER 


and 
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‘The 


Fur 


HE « 

Sign 
‘HOMO 
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tor support 
Alloys Prod 
NOT ¢ 


ut- 
and ¢ 


cheape 


(Assembly 
facilities 


away 


Furnace rh 
isket 


Bo Not Cah romi 


OALLOYS are 


we N. 


& Northrup 
them 
too well 
famous 


standards Leeds 
and manufactur 
enviable positior 
elaboration 


e 
The 
“HOMO” f 
coupled 
preter 
quality 
et their 
r subst 


Best 


Controls, 
of product 
operating 
ites prov 
(Cheaper in 


a first con 
conomiles 
the old 
End.’ 


it ing 


Is the 
L. & N 
above), 
Pp, and 
create 


the 
hown 
inshl 


to 


sion of 
tion 

craftsm 
materials ombine 


SATISFACTION 


Divi 


Ser 


nace 


s 


tine 


‘ction shows internal 
tion of a 

fan, air 

supp istings, and insula- 
istings on heater are all General 
icts LEEDS & NORTHRUP 
‘TOMPROMISE WITH QUALITY 


onstruc 
e 


rte 


WEET 
Sairve 
Irish brogue 
ut the 
charcoal 
w hie for a 
ind 
label 


tion 


re, 
t 


on a 


RAVELIN 
intrigued 
“Ay Wo 


as 


ing 
a 


big 


Sam 


I'm from 


show me,” 


Biltmore 

dow-bis¢ 
iting tl! 
new 


above qu 


n Ine 
harem 


Missouri 


SAVS 


Mither, all Saints 


smote 


pre- 
ill 


Suite 


may 
in a shri 
of our 

left 


dresser 


us our 


the bedroom 
Mrs 


the 


from 
small 
on tray, 
been filching 
read the 
ejacula- 


week maid 
until 


box the 


iem, 
prayerful 
forth 


issued 


Welk 


G in Shanghai, I h was 


st 

an 
went 


by a C re ad- 
Ameri 


in, 


hinese 
flag 
the 
Vell, 
gotta 


flying in 


Ile met 


sti 


Silver St. Louis 


Japs ave 


sam 


ESTIN 
TIONAI 
approach to 


shown at 


at 


than 50% in 


given load 


ramrod” in 


rail design 
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een develo] 


Builders. S 


BUFFALO 
812 Tacoma Ave. 


MUNCIE 
Geo. 0. Desautels Co 
114 E. Washington St. 


WEST HARTFORD. CONN. 
716 Farmingt n Ave. 


NEW YORK DETROIT 

227 Fulton St. 4-137 Gen. Motors Bidg. 
CHICAGO 

80 E. Jackson Bivd. 


CMILADELPHIA 
Fitzpatrick 
Morris Bidg 


INDIANAPOLIS 
Geo. 0. Desautels Co. 
Postal Sta 


leit 
temperature 


AND FRIC 
intelligent 


Che 


CARRYING ABILiTIES, 
ROLLER RAILS, is the only 
for better 
inspection 
rhere 
105% 


THE 
FAC 
the 


have 


LOAD 
OF 
ot better rails 
been sandblasted for 
G. A. Metallurgists 
rth-to-weight ratios, and ot 
determines how much alloy 
G. A the only test data on comparative 
Our vi impr have 
tests, 
\ 


furnaces. rails 
atter overload tests 
variation of 
in friction under a 
you “as 


design 


Dy is a more 


r 


streng 


(Rail triction use a 


your trays) has 


existence ved new rail designs 


these operation with leading Furnace 


ed trom 


PECIFY 


A CHUSETTS, 


ENTATIVES™: 


CLEVELAND 
Hal W. Reynolds 
3346 Superior Ave. 


ST. Lou!IS TOLEDO 
Randolph Wohitman G. H. Stine 
616 N. Huron St. 


315 No. Seventh St 


OHIO 
H. G. Chase, Dist. Mgr. 
199 W. Main St. 
Alliance 


SAN FRANCISCO 
S. Craig Alexander 
976 Clayton St 


RICHMOND, VA. 
F. Leonard 
3414 Noble Avenue 


HOUSTON 
Gulf Co., 
Broadway 


R. Slensby 
142 Bankers Bid 


at 

of 

OLDEST AND OF-HEAL & CORROSION RESISTANBAL 


HANK VREELAND 


Gi Cribute to the Dog 


One of the n t beautift tr ite ever paid a dumb 
at mal came trom n t he t er tor ree 
(sraham Vest The occ ' trial ver ¢ 1 ng 
t a dog whicl held in ; i t hen he 
was a young 


plaintil? and mace 


KNTLEMEN of the Jury—the best 

friend a man has in the world may turn 
against him and become his enemy. His son or 
daughter that he has reared with loving care 
may prove ungrateful. Those who are nearest 
and dearest to us, those whom we trust with 
our happiness and our good name, may become 
traitors to their faith. The money that a man 
has, he may lose. 


It flies away from him, perhaps when he 
needs it most. A man’s reputation may be 
sacrificed in a moment of ill-considered action. 
The people who are prone to fall on their knees 
to do us honor when success ts with us, may 
be the first to throw the stone of malice when 
failure settles its cloud upon our heads. 


The one absolutely unselfish friend that man 
can have in this selfish world, the one that 
never deserts him, the one that never proves 
ungrateful or treacherous 1s his dog \ man’s 
dog stands by him in prosperity and in poverty, 
in health and in sickness. He will sleep on the 
cold ground, where the wintry winds blow and 
the snow drives fiercely, if only he may be 
near his master’s side. He will kiss the hand 
that has no food to otter; he will lick the 
wounds and sores that come in encounter with 


the roughness of the world. He guards the 


sleep of his pauper master as if he were a 
prince. When all other friends desert, he re 

mains. When riches take wings, and reputa 
tion falls to pieces, he is as constant in his love 
as the sun in its journey through the heavens. 


If fortune drives the master forth an outcast 
in the world, friendless and homeless, the faith 
ful dog asks no higher privilege than that of 
accompanying him, to guard him against dan 
ger, to fight against his enemies And when 
the last scene of all comes, and death takes his 
master in its embrace and his body is laid away 
in the cold ground, no matter if all other 
friends pursue their way, there by the grave 
side will the noble dog be found, 
tween his paws, his eyes sad, but open in 
watchfulness, faithful and true even in death.” 

When he concluded his remarks there were 
but few dry eves in the audience. The case 
was submitted without further argument, and 
the jury promptly returned a verdict for the 
plaintiff. 


ORGAN O GENER 
ENTIRELY ABOUT & CORROSION ISTANT ALLOY CA 
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Cre 


| am too busy ccvering my 
territory to worry about pol- 


itics Of economics 
— Bismark 


se HERE is a lot of G.M.’s and P.A.’s Peggy, their mother 
I pitch horseshoes with today who _ stool, are our “Recepti 
were ‘in conference’ last fall.” says Bis- 
mark. “I am cutting my hay rain or shine, 66 RESS” KITE of } 
and where there is no hay, I plant a few NYC, says, “¢ 
, seeds towards next year’s crop ... Sure, blonds and sets on red 
go happy, and when I can't get an order, - 
‘I bring out my dice.” E GOT so many 
left out Major, D 


+. Dane and sea-going 
about 30 pictures left 
i use later. If you have 
picture. 


Bob Wea 
President, as “Bal: 
bonnet, where I saw hin 
Hanna stage, Cleveland 
play, “Hold your Hats 
pink pulchritude and en 
characterization. 


Nn cases of Streptoc 
in quick succession wer 
of St. Frances’ Hospita 
first: number ten, Johr 
eight blood transfusion 
back at his desk in ow 
hoping that he has som: 
in his veins, watching for 


“I'L Sit on My Tail and Wait’’—Says Purp 


se URPO'S” mama, “Gretchen,” warned 

him wisely as a pup, “It’s a hell of a 
life. If you stand still, they jump you and 
if you run, they bite you in the tail.” So 
Purpo’s solution is—‘I'll just sit on my 
tail and wait,” which under present con- 
ditions, is a decision worthy of a congress- 
man 


E DON’T insinuate that business 
has gone to the dogs. It is a ques- 
tion, how far can a dog or a business go 
into the woods? We reply without convic- 
tion, “Only half way in, for after that, the 
Way is out.” 
HE Great Dane is known as “the si- 
lent watch dog”: he just lifts a leg and 
the intruder, fearful of being kicked, de- 
camps 
FENIMORE COOPER, JR.. Metal- 
lurgical Engineering student at Uni- 
versity of Illinois, sends the swell picture 
of Sncoty Victor L. Holm at Harrison 
Steel, Attica, Ind., writes: “My pal, Duffer, 
will chase anything that walks or flies, in- 
cluding butterflies, and is as alive as he 
looks.” A. Gordon King of American Gas 
Association sends the fine picture of the 
Caesarian twins, Rock Rimmon Sandra, ahi 
Rock Rimmon Sandman, who with R. R. Sao, | 
“The Time Is Here ’—Bravn 
OT an aerial photograph in this numbe! 
in the sweat box. Stoppea off at M 
P.C. joint in Dansville, N. Y., to caop thie 
sweat a few bullets on the anxious se‘ 


F YOU haven't a steam cabinet, pick 
front of any stock ticker. 


ELIVERED a paper at the Am 

men’s convention entitled “The R 
sisting Alloys in Short Cycle Malleable 
If you can stand such stuff, write for 


HIS week we are off to the races 
and the annual Borg-Warner 
guest of Pres. Davis, of Borg-Warne! 

some pictures 


EATING a breakdown, my Faire! 

new spring set of tailwircs. I've 
for them to break. How about your It 
pots, why not anticipate failure, and p! 
new Q-Alloy pots? 


T'S like parting with an old friend 

single sheet of carbon paper 0! 
pounded out every one of the jasi els 
Alloy Progress fhe spirit of sincere 
lives in any product. 


| te. — JH 


‘Manufacturer Approximates GA Experience | | 


ONo S 


IRMAIL week.emphasizing Lingbergh’'s 

transatlantic mail trip brings bright 
memories of his landing in Paris. Wedding 
trippers, we stood on the field cafe roof at 
Le Bourget when Lindy landed. I had the 
first post-cards ccmmemorating his flight 
printed, mailed them to U. S. where they 
are now collectors’ items. Most fun was 
collecting bets from surprised French 
friends. Other memories are of air service 
Buddies who met death carrying mail 
sans instruments in Pennsylvania hills 
and of army pilots killed by politics 


UE to recent developments in furnace 

mechanism, pioneered by General 
Alloys in cooperation with leading furnace 
builders, there is little further justification 
for building more long pusher furnaces, in 
which alloy trays are used as a ramrod 
Such furnaces have to be run at 100 
capacity or filled full of “dummies.” To 
empty them before a shut-down, it is 
necessary to run in a dummy charge on 
trays, which dummy charge must be 
brought to heat and ejected when the 
furnace is started up. The Smooth-Screw 
conveyor, the In-a-rail chain. or the Side- 
winder, all covered in the November issue 
9f Alloy Progress, cbsolete long pusher 
furnaces 


ARREN NOBLE writes Crammed 

with enthusiasm about Czechoslo- 
vakia, the place is amazing, there is more 
in beauty, design, craftsmanship to be 
seen in an hour’s walk in the Prague 
shopping district than in a year elsewhere, 
but the Hotel Alcorn. that is kept by 
direct descendants of Ali Baba.” 


IKE thankfully buried dead arising 
to haunt me comes a wire from 
Metal Progress that our “Birth of a Baby” 
copy is rejected, and in Pittsburgh 


after five solid hours of flying the Ohio, 


AS carburizing has been handicapped by ard t 


grad alloy specifications, bought on i gained and design and manufaciure rfec.ed 


frcm poor pattern equipmen and by designin put self supporting fixture ipon thom 
highly involved special trays, scmetimes four 
five different designs for on> installation. mer 
to make the fixtures supporting the work 

the trays like a picture puzzle of toadstools growin 


T+ 


thrcugh a grid. It is bctter to make simple stand 


O GET iow nanyv ca ri7vin ot 
IFY GENERAL ALLOYS. If 1 use tra it 
n pusner lurnace hinzed t ov i\ 


ace 


aa 


1 
1 


=e) 
ea) 
aa) 


av) seen 


vane 
C 
| 
iys, cn which cumulative experience can b 


Allegheny, Monongahela, Youghiogheny, and 
Kiskiminitas river valleys, “copy” comes hard 
(I think I'll balance my slumber budget and cut 
A.P. down to two pages). Bob Chew, Manager 
of Ladd Equipment Company, our Pittsburgh 
Representatives, wanted airphotos of Pittsburgh 


DETROIT 
27 Fulton St. 4-137 Gen. Motors Bldg. 
CHICAGO 
80 E. Jackson Bivd. 


PHILADELPHIA INDIANAPOLIS 
W. T. Fitzpatrick Geo. 0. Desautels Co. 
400 Morris Bidg Postal Sta. Bidg 


812 Tacoma Ave. 
Geo. 0. Desautels Co. 
114 E. Washington St. 


WEST HARTFORD. CONN. C. R. Slensby 
716 Farmington Ave. 


QUALITY NAMES 
FOR HEAT CORROSION 


EXPERIENCE” 

no alloy 
experience to 
compare with G.A. 


“HOT 
BUGGIES 


HIS latest type 

of Continuous 
Short-Cycle Malle- 
ableizing Furnace 
recently built by 
Surface Combustion 
Corporation, and 
equipt 100% with 
General Alloys’ Al- 
loys uses less alloy 
than any job of sim- 
ilar capacity with 
simpler alloy main- 
tenance. ALL MOV- 
ING ALLOY PARTS 
COME OUT OF THE 
FURNACE 


ITH more than fifteen years experience 

with alloy cars operated at high tempera- 
tures, G.A. is qualified to design, make and 
guarantee cars for any load equipt with our new 
“Twin-bloc” renewable bearing, and tubular 
chassis (Pats. Pending). Lower left illustration 
is an X-ite alloy transfer car after ten years 


Jlants, few of which have been photographed 
yecause they generally lie in canyon like val- 
leys, which pocket smoke and create treacherous 
bumpy air currents. Today I shot twenty-nine 
twelve exposure film magazines, turned part of 
the grey finish on my plane yellow from sulphur 
smoke, learned Pittsburgh geography Asked 
about Pittsburgh weather, the U. S. Weather 
Bureau man observed, “Well, when I moved to 
Pittsburgh, last year, I had to light my lights 
driving into town at two P.M.—Nordics tarnish 
here.” The late beloved Will Rogers said “To 
find an airport, just follow a high tension line 
till it crosses another one.” Just a minor hazard. 

for soon a brand new steel mill, with stacks 
below the level of the new Pittsburgh Allegheny 
County airport, will be laying such a smoke 
screen for visiting pilots, that they'll have to put 
cheese-maggots on as co-pilots to guide them 
through it. And Politics wants to run business 
Recently, leading airlines ran a “Special,” 
“Bring your wife with you as our guest on your 
plane trip.” Dumb publicity departments ad- 
dressed letters to wives registered:—“Dear Mrs 


continuous operation in an Electric 
Company Carburizing Furnace. We'll 
lers On trays, carburizing boxes, car-| 
naces, or what have you, and reduce 
mechanism to a minimum, with all] n 
parts accessible. THE ENGINEERING IN TE 
ALLOY BUSINESS IS 90% G.A. Many old ¢ 
signs are too costly if you got them for nothir 


Furnm 


Whatzis, we hope you enjoyed your trip, e 
Many wives were surprised. 


HIS reminds us of Mrs. Cleveland Meta 

lurgist who received a strange new silve 
fox scarf “she overlooked in packing” from 
Atlantic City hotel. She kept it. 


74 HY do our warmest friends always ! 
Wit coldest noses, Duffer?” asks Sno 
"'M embarrassed to be in agreement wit! 
Government. The Department of Comn 

just bought twenty-three Fairchild p’aues 

mine, is going to take its own medicine 
APT. EBEN BRIGHAM, 83, sat on 
Wharf in Gloucester stirring saltpetr 
his snuff box. 
out of this old grey head.” 


Geo. McCormick's Double 
Barrelied Golf Hound, X-te 
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IMAGINATION 


EMEMBER when you used to lie on 

your back, on a grassy hillside staring 
at the sky, while your eyes and your 
mind’s eve pieced together fascinating pic- 
tures from the elusive contigurations of 
passing clouds? 


of dreamers, thinkers and ageless children 
since time began, when men first looked 
heavenward for hope—in the glories of 
sunrise, solace under the stars, or cowed 
before the thunderbolts of angered Gods. 


SENSE of participation in the scheme 

of things, an inner satisfaction, comes 
with the return of one’s imagination from 
any successful quest. Whether picking 
out pictures in the clouds I fly through, o1 
picking the seed of a new patent out of the 
air, | get a real kick watching my imagin 


yr 
rs ings take shape and,-don't we all? 
N TH WO vears ago | flew into, and photo- 
- graphed the magnificent sunset which 
became the title-head of ALLoy ProGnress. 
—— Twenty times we have re-issued it, blind to the cleat 
cut picture of “The Lady and the Lion” in the very 
e center of that sunset. Recently, a lady reader called 
it to my attention. 
Met 
om Ter Com presion om Thay, T’S hardest of all, perhaps, to use our imagination 
Tat oF Cou Tray or in our own business, or shine a light in our own 
rut, vet no man can deny that our only certainty is 
change, and our only progress forward. “He who 
dares to anticipate change launches his ship upon the 
high tide.” 
: STRIVE to harness my own shackled imagination to 
7 the task of functionally analyzing alloy applica- 
tions and alloy furnace mechanism,—convinced that 
there is great room for improvement—and then doing 
something about it, Whenever we offer improve 
ments,—-on the time-honored “Pusher tray” furnace 
ouble- 
‘te mechanism for example,—there is a chorus of “Well, 


it's worked satisfactorily for vears.” SO DID THE 
OX CART. 


oy 
SFs - Wh 


Elly 
GENERAL AllloysCo. 


OST s+ UO 


Serew furnace conveyor above shown is self-discharging (You don’t have 
s immy load in to stop. re-heat it and push it out again to start on every 


n trays in pusher furnaces is generally ten to twenty-five times the load i js oY: =~ 
— 


he tray, the great increase in alloy life and reduction of alley weight by 


t be run completely loaded. 


FOR HEAT CORROSION ABRASIO 


4 


4 


EAVING collossal silhouettes from the 
vapours of the sky has been a pastime 


~ 
thrust and its accompanying stresses is obvious. 28 : 
“ can operate from one to one hundred per cent of capacity, whereas pusher : , 4 a 


ol VARY A N ALLOY J & NOK VARA: 
es 
ay 
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A> we go to press August Sixteenth 
comes word of the death of C. M. 
“Slats” Slensby, Milwaukee Representa- 
tive of G. A., of a burst appendix. 
“Slats.” Old Man, we feel so futile, and 

inarticulate in the presence of Death, 

helplessly standing by, even as I now 
helplessly fumble for words to frame 
surging thoughts. We've lost a strong and 
L able friend, who stood out among men, 
giving us pride in our association with 
HE Holeroft gas carburizer above shown in the No. 2 plant of Warner 
(reat Company at Muncie, Indiana, marks a step forward in this type calling, “Stats would probably say 
“Just call me a SALESMAN,” to which 


of furnace, for the trays and fixtures have been coordinated with the ob- 
jects, not only of minimizing net to gross ratio, but also to give proper hundreds will add “and a MAN and a 


consideration to alloy design and alloy life FRIEND.” 


earriers for tixtures On top of these rest the fixtures which are so couldn't resist buying 
inter-related that they remain upright without being keyed to the trays. some Sachet Kittie, (Skunk to you). 


Work treated. may be changed without altering the tray design He caught my nose and held my eye in 


ANY gas carburizing trays have been built into all manner of com downtown Boston where a peddler of Lil- “Slats” Slensby and Majic 
promise forms because their designers conceived the idea of sup liputian Bibles used him for “draw.” 
porting the fixtures like umbrellas fitted into sockets in the tray, each Frankie had killed his pal Johnnie fight- 
combination of center distances requiring a different tray, several differ ‘ ms 
ent designs of trays being frequently required on one job The new G. A. ing over the latter’s fiancee Violet, who, 
travs are standard for a given size furnace--can benefit from cumulative unimpressed, skedaddled Since creation 


experience Skunks have had unchallenged right-of- 


WO types of X-ite trays are used, both of which function me rely as y : ' : ; 
I s Frankie, win- 


RANKIE is 
“scentless,” whicl 
dentistry, is a relative 
oar. barrassed shooting “bla 
M' SSRS. Talley HREE hundred generations, it is esti- getting Frankie 
a ane — mated, will be required to breed into leather brassiere He 
team of hard hit- them a respect for the bright eyed ani- wool lined flying glove 
ters and straight mals with the round rubber feet, who run thing awful. 
them down on the highways. A’ 


pany, outstanding 
furnace builders places, but grown a bit 


of Pittsburgh, or ing an icebox She 1 
shooting golf. ‘ 
the fur business, on 
rutstanding ; husband impressed 
achievement 
of their combined re “aaa G. A. Customer. In 
talents are prize packages go thro 
nee Hagan j so little breakage. Re 
naces, two recent | how Ned Weyburn, 
installations of a, é chorus, had 1400 femi: 
which are in the 4 New Amsterdam theatr 
in their respec- he said, Every ol 
tive lines in perfect example of An 
America, and are beautiful in body a: 
operating with inf. . t 
X-ite roller rails every measuremen 
and Q-Alloy car- torso of Venus, with |! 
burizing trays ' to delight a Raphael. He 
and boxes. * such that women and my 
well of her and she 
charm and personality 
of Diana. I now ask 
cuperative-ty pe furnaces equipped with Q Allovs o are turning a he % ‘ present who falls short 
the highest quality and lowest cost carburizing t anywhere 
Box carburizing in Hagan furnaces has many advantages,” says Al. Dauch. 2 a : 
™ to please leave this 


J. HAGAN COMPANY will welcome any inquiries for furnaces woman moved. Yes, 
equipped with G. A. mechanisms, knowing from 16 years experience, ego, too.—-but, Ladies, 
A. castings give satisfaction and uninterrupted service in Hagan furnaces, have that much? 


fancy, ee all the |! 
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RESISTANCE FEATURES 
SILICON BRONZE PARTS 


resistance to wear 1s a leature ol 
e alloys which is leading to 
ised use in the automotive in- 
many other applications re 

e combination of high mechanical 


vith practical 


le ease of working 
rypical of the pos 
sibilities of the silicon 
bronze alloys 1s a gear 
thrust screw tor rear 
axles. *Duronze III 
was selected for this 
part by a manulac 
turerwho had formerly 
used aluminum 
bronze. Duronze III, 
extensively employed 
lor gears, pin and 


high-strength screw 


machine parts, was 
found to be less ex 
pensive for the appli 
cation than aluminum 
ronze Gearing to 
steel, an intrinsic re 
juirement of the serv 


ice, caused no greatet! 


_ | wear on the Duronz 


roove than it had on 


reviously used aluminum bronze part 
e gear thrust screw, formed from a 
%-inch diameter Duronze III rod, 
le example of the possibilities of 
best results at minimum cost 

areful study of the require 


pplication. 
Duronze III rod for screw machine prod- 
iverages about 100,000 Ibs. in tensile 
eth. Hot forgings made from this alloy 


¥).000 Ibs. per sa. in. in tensile 


It is about 14% lighter in weight 


Bronze Windows Tested 


ror vindows have been found to give 
good results in preventing 
1 of air and dust, according to 

iorts of tests recently conducted at New 
lniversity. One window tested per- 


ted the passage of only 0.14 cubic foot 
er minute per foot of sash perimeter. 

1 Gove specifications allow 
tions ibic feet per minute. 

tests 1 nteresting possibilli- 

I e manufacturers. Ex- 
lust and reduction in heating 


ts should prove arguments to increase 
€ market for this type of material. 


BRASS FABRICATION AND FINISHING COSTS 
GUT BY MORE CAREFUL SELECTION OF METAL 


Original Selection of Materials Governs Cost Accounting 
At Every Step in Production of the Finished Product 


It is the original purchase of materials In order to give best results, stocks of 
of brass, bronze or copper which controls the allovs are commonly made to order, 
to a large degree both the twin items in inder definite specifications such as width, 
direct factory expense labor and mat thickness, surface, hardness, etc. The user 
rials costs —in the fabrication of products of metals is seldom in a position to convert 

Labor charges—usually the major item his requirements into terms of complete 
in product costs—depend upon the time specifications. The best solution is for the 
required for the various operations to whic! manufacturer to give a full explanation of 
the stocks of sheet, rod, wire or tubing are his requirements to the brass mill 


subjected. And the ease with which they 
can be worked determines the time re Cooperation In Metal Selection 
quired. 

his ts especially true where these mate 


The engineering and metallurgical staffs 


rials are subjected to a large number of | ©! © Bridgeport I ton “ 
forming and finishing operations, but are | 
| tion o vs to meet either r 


not annealed by the consumer for second 


ary operations. Sheet brass. bronze. and ceptional requirements. Bi ‘ ther 
copper are cut, bent, punched, drawn, ot ntensive metaliurs backs the 
drilled, in manufacture, and finally sub ire able to suggest the a 1 
jected to a finishing operation ol butting neations W west t the 
plating, lacquering, enameling, etc. Labor et om the sta mint ‘ ce e- 
charges especially for finishing operations lirements t im 
may easily become ibnormally high if t ec t 
| proper care is not taken in the selection | Equally import t e or ‘ 
of materials. ection of mater the a that 
rhe most suitable sheet, rod, wire or | > bse ent: order ‘ iracterist 
tube for any application car be selected | ™™ Dal " t E 
only after careful consideration of the re |} pert met ay er m t 
ulrements o! the con ele I'wo basic ort Bra ma 
factors are involved: the metal must have rm el 
the characteristics required by the finished | 2'te™ Or the electr race ins 
product, and it must permit carrying out and more 
the forming and finishing operations at the Personnel and « ment ¢ e Bridge 
minimum factory cost. ort to sup the b t bra 
bronze and « ver with the te 
best suits a S re re ent it ly 
plicate spe ior t ervice 
is available free of irge t istomers t 
help them solve their metal problems 
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| 
— 
| 
eth with | 
| 
| | 
lajor ‘ \ f 
rength, 4 
in copper. 
| Mey, 
4 | 
@*Workal ty ot b hoet wortant 
in fabricating such 1t« one own Above ’ 
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NEW DEVELOPMENTS 


This column 


\ quick-drying coating 


\ portable machine 


eady adaptat 


these service 


\ metal-working machine com! 


Pipe threaders 


\ piating rack coating js sa) 
itior tracks u 


temperatures uy 


ne part 
switches rated ; 


gral 


mp type accol 


require 


modat 


Selecting the Best Alloy May 
Involve a Compromise 


Selection copper all 
for electrical 


quently in 


of copper and 
or thermal applications 
volves a compromise among 
various characteristics required. Electrical 
and thermal conductivity of unalloyed 
opper is, of course, superior to that of the 
s; the addition of other metals always 
sults in a lowering of conductivity. The 
ature of the application, however, may 
make other characteristics more important 
than conductivity 
In the electrical field, copper is the stand- 
ard for indoor wiring, motor and generator 
for the general run of appli 
In exposed outdoor wiring, encoun 
railroad and trolley-bus service 
conductivity may be sacrificed to some de 
in the interests of tensile strength and 
wear resistanc 
In thermal ap; 
heat exchangers 


windings, and 


cation 


tered In 


ications—condensers and 
long tube life is the 
factor in metal selection. The savings 
maintenance with a properl) 
alloy far outweigh the reduction in therma 
conductivity. Local conditions, which vary 
widely, require alloys of different composi 
tion in order to resist corrosive attack. 


Das 


costs chosen 


Directional Properties in Rolled 
Brass Strip 


the characteristics of 
has been cold rolled 
levelor lirection 
Drass Gevelops directiona 
rolling red 
two anne 


Investigation of 
brass strip which 
shows that the 
properties when a large 
is made between the last 
operations. 

As marked directional properties may 
be a serious disadvantage in many applica 
tions, it 1s desirable, for such applications 
to limit the amoun reduction in the 
last rolling operation, even if this limita 
tion requires an additional rolling to bring 
the sheet to the proper finished dimensior 
The last two annealings and the rolli 
which takes place between them control 
the extent of the directional prope rlies 

Directional properties manifest 
selves in several ways. If the rollir 
tion large, variations will be id 
both tensile strength and ducti 
rhe tens strength is greatest and 
ductility is least along the normal 
rolling direction; parallel to the roll 
rection the converse 1s true. Cuppin 
ations show a to develop 
when the strip has directional 

Contr annealing 
tions permit manutacture of brass 
which the extent of directional proper- 
is limited to fit the application 


uction 


‘aling 


ot 


ik 


1s 


tendenc \ eal 
properties 
ind rolling opera- 


| of 
strip 
in 


lies 


BRASS TERMINOLOG 
This i 


mencial iar lo the ind 


ciailzin making ot bra 
and the second ds 


and 


and copper alloy 


subject of hardness rain 


Temper or Degrees of Hardness 


out ina 
of reduction in 
drawing operation 


wointed previous art 


entage area 

or 
lardne Ss ol 

half 


mean 


terms quarter hard, 
en to have definite 
different situation 

» of tube, rod 
terms as quarter 
are not sullicien 


serve as adequate s pecifications., 


Rod and Wire Tempers 


When n rod or 
the 


Wire is drawn to a sn 


diameter reduction in ¢ 
Tit 
he cross-section 
before and atter 
to the 
ing diameters. The 


rod or 


portional squares ol 
degree of 
wire is best expressed 
actual percentage 
method of specific 
If a rod or wire 


reduced 


he of reduction i 
ation 
precise 
area has been 
said to be drawn 10‘ 
Occasionally the hard 
fed in terms of numbers re 
B. & S. As a reduction 
number of the 


ness ol v 
luc 
scale. 
numbers 
Same 

- of designation has a defi 
It must I 

two rs ar 
numbers hard, | 
a greater reduction 


scale 
produces the redu 
meth 
noweve4#r 

er thans 
in tl 


in area 


noted 
d is hard 


CAUSE 


Tube Tempers 


outside diamet 


tube 


kness of the wall 


case ol 
bot! 
He 


terms 


the operatior 
reduction in area expressed in 


cent is the only 


drawing 


specific and definite 


juarter harc 
fined to sheet and tube 


hardness is prefer: rably designated in ter 


ent reduction in area. 
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SHEETS, ROLLS, STRIPS 
er, Du * for 


HEAT 
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CONDENSER, 
CHANG ER. SUGAR 


ate 


ur 


BRIDGEPORT, 
P HONO- ELEC TRIC ° 
Hi ‘ 


WELDING ROD For repairing ec: 


LEDRITE® I 


CONN 


ALLOYS— 
riley TINGS For pluml 


anda able de 


Branch Offices ar 
mes- 


a 


BRASS 


rmak- 


tic screw ma- 


d Warehouses 
COPPER WATER TI lead AND FIT- 


ist DU RONZE ALLOYS High-s 


Principal ( €3 

ASS, 
Wine For cap and: 

w v ivet bolt nuts 


F ABRIC ATING SERVI E DEPT 
Er ecial « r 


DURONZ! 


AND COP PER PIP! 
rite f imt 


ground and indu i strial services. 


bas: 
| 
ists it inufactured or 
] tan vriting the Bridgeport Brass Cor 
4 pany. will gladly refer readers to the 
multacturer or otfer source 
As] icle 
is said to perc lur 
1% ital | tecting chromium-plated, lac roll me 
; que ed parts during shipping of ts 
| r st 1} ting i aCK quid, ap rd 
ed when desired by wast irise 
g wit rit ich as gasoline lere 
\ gear shift ture new metal spray 
{ eCaning 
yur ‘ praying wit 
vhen gu 4 | 
1 f we g p he gun can be 
thrown into high gear 
a 18, OF ce 
Pee for sanding, rub- | fuction it 
j 
{ bing ng said to be equally us reas of the 
f 1 ful tor thing ti irfaces. for t wing are 
{ ng ts of finish, or for sanding betweet corresp 
it hing process Interchangeal lardne 
locks pet of the tern 
tachments tor lathe, milling, shaping, or 
. Wor NI ng machine and shaper are built 
ar nd the headstock; drill-press 1s at the 
: front of the machine | 
nt 
{ for 3, and | gi 
fully enclosed gears to keep | 
it chips and dirt. Markings indicate proper i 
: position tor dies to cut standard thread me 
ab din platu of 
with copper lic Ke 1 It ide. 
ported to withstand to 220 
ey) ps ‘ Speed lathes are said to be suitable for 
| In the et 
nishing, polishing, or lapping small pat | 
} ana 
Lathe tted with automatic brake They 
i ire rec ended for the final operation or | 
Disconnect it 4,000 an | ure of hardness. 
ei. peres use terminals im with switch cor | It will readily be seen that the tern 
tact \ ts, nuts, and washers tl or 
a ’ part of switch are of non-ferrous materials | t 
the cla I 
t-inch copper tubing pr 
i i 
14 Brass, 
i epd wing g and spin- 
| nit 
treneth 
vee resistant nnectors, marine 
heat ex- a hardware ; hot sheets 
F chang : il refineries, and process for tanks, boilers, heaters, 
j industries chine products flues, ducts, flashings. 
*Trade-name whe 865 
| 
i 
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)OPPER WATER TUBING CUTS 
NOUSTRIAL PIPING COSTS 


er water tubing, low in both instal- 
maintenance costs, is rapidly 
favor for general industrial pip- 
ications. Its advantages in water 
ive long been recognized, and it is 
being used in increasing quantities in 
nstallation of the compressed air lines 
re practically indispensable in al- 

| types of modern plants. 
nstalled with solder type fittings, 
vater tube provides an economical! 


n-resisting line for water or air. 


of a non-rusting line for 
r service is obvious; less apparent, but 
important, is the need of a non- 


ve system for compressed air. Mois- 


’ cause rusting of materials 
nadequate resistance. The results are 


intenance costs and the presence 


r of foreign matter, as the flow of 
e€ piping svstem tends to deta 
rust and carry it to the outlet. Copper 
tube’s treedom [Irom rusting insures 
rime wtor 1 the popularit 
i er Water tube is t ercentage 
try) t } 
i vestime ca 
‘ int conditions Make 
e dis int g or rearrangement 
rig i Staliatior The se ot 
ttings m es Lhe dismantung 
r water tihe +} 
Water aS @€asy as assem- 


Neither tube nor fittings are destroyed 


COMPREHENSIVE STUDY OF SILICON BRONZES 
IS CONTAINED IN NEW DURONZE MANUAL 


Eighty-Page Handbook Discusses Fabrication and Applications 
of Silicon Bronzes; Gives Technical Data on Four Duronze Alloys 


Comprehensive information of value 


every manufacturer and user of 


metal prov 


Manual,” a new eightv-page book 


released for distribution 
The bool let disc usses 1n 


characteristics of the grou 


lucts is contained in the “Durot 


two pages of news of signi! 


ous issues of the Bulletin 1 


grass Company. 

Bulletin, containing additior 

and information, is avai 

plement the copies appe 
it 


ion. Readers desirir 


public: 

ceive the ur ve edit 
their names added to t 
st. A note « ) cor 
head is all that is necessar 


To New Readers 


Appearing every month 
CopPpER ALLOY BULLETIN presents 


velopments in the field of copy 


coppe r-base allovs. Conies of pr 
cured by writing to the Bri 


\ special four-page edition 


bronzes which are manufactured by Bridge 
wrt Brass under the 
ronze These bre result ¢ 
te e metallurgical research and « 
tudy of the sp requiren 
dustries havi unusu fabr { I 
pplication problems, represent one of t 
most important developments of recent 
vears in the non-ferrous field 
Four Alloys Differ Widely 
While possessing the common featur 
i high copper silicon composition, the iT 
vs which compose the Duro gro 
differ widely in their physical character 
stics, methods of wor 
d specific fields of applica The « 
broads range of indust: 
ecessitates a sin ir wide 
i s available The va 1) 
ere eered tha 
dustry with a se 
The alact 
t t 
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‘ 
Fr 
| 
| 
| 
ed 
: 
recent!, 
ull detail the 
t de- 
evi 
ot the 
tables 
to sup 
In this 
y to re . 
i\ ive 
maling ro 
letter- 
. ‘ 
the process. If it becomes necessary to 
e original installation, the tube | Warde “ 
ttings have a high scrap value. |  —— 4 
“a 
r tube, quickly and economically in | 4 4 big ie 
o changing conditions ind hav ‘ 
gh valuable aid in re- 
Copp? 


COPPER ALLOY BULLETIN 
NEW DURONZE MANUAL BR 


BRASS TERMINOLOGY 


NEW DEVELOPMENTS 


This column lists items manufactured or 


hiffer t se the 
t these ite ob 
vriting t Bridgeport Brass Co 
p ‘ fer readers to th 
t 
A new cable connector js pyade in thre: 
ections which fit together and are held 
place by s« I} ingement it 
one ¢ ect ‘ 
‘ The connect 
m N iw t 
Pipe Vises pped with cl 
ct ttachment t 
) rhe ct hool t 
t t handle tighte th t 
poling \ ‘ two type le 
pipe fr % to 2 inches; and hinged post 
pipe from to inch 
\ copper alloy strip is reported to ¢ 
I and re intlorn movement t 
¥ th tat. The strip troduced as a 
t ‘ t between the « t i two 
1} y strip aid to pond 
tt ture change and t 
mn { operation of the thermostat 
\ portable hardness tester has be 
ped tor making field test It ud 
to be espec \ table for testing weld 
regular testing eq 
t. The « ete tfit, which weighs or 
p clude croscope tor accurat« 
A metal cutting band saw js said to b 
utable for a wide range of cutting opera 
The saw 14-inch capacity Iw 
et thickne Ip che The 
iw i woods etal cutting. It can be 
used for templat ng and fixture bases, sheet 
met iwing and many other applications. 


A cartridge-type heating unit for us: 


where a spot of heat required within a 
| ted spac designed for temperatures up 

»and 9O watts tor 115 or 230 volts. Unit is 
furmished with bra heath 


An are welder with plug-in control panel 


mperes, with a range 


(Continued from preceding page, column 3) 


metallurgist. No booklet can serve as an 
adequate substitute for the advice and co- 
operation of a highly skilled metallurgical 
staff. But to the user of non-ferrous alloys 
the ‘‘Duronze Manual”’ will provide a 
wealth of information 

After a brief outline of the subiect of 
silicon bronzes in general, the booklet pro- 
ceeds to discuss in full detail the charac- 
teristics of the specific alloys, known as 
Duronze I, I], III, and IV. A concise state- 
ment of the basic properties of the individual 
alloys aids the reader in determining which 
of the four best suits his specific needs 

Particularly interesting to the fabricator 
of copper alloys is a section giving data on 
methods of working and on the design of 
suitable tools. Welding procedure, lathe 
speeds, and screw machine practice are 
among the topics discussed 

Other sections take up a wide range ol 
ations in which the Duronze 


specific appl 
loys have proved their worth in actual 
practice. Tables of technical data give phys- 
ical properties and resistance to a number 
of the more common corroding agents. 

Copies of the “Duronze Manual” may 
be obtained without charge by writing on 
company stationery to the Bridgeport 
Brass Company. 


New Bronze Welding Process 


Important advances in methods of bronze 
welding are reported with a recently intro- 
duced process. The method depends for its 
effectiveness upon the use of a liquid flux 
which is introduced directly into the gas 
line. The flux is carried to the torch tip 
and flows onto the point of weld along with 
the flame. 

Phe developer of the process reports that 
an unusually clean weld is obtained, and 
the necessity for pickling is eliminated. 


New District Offices 
In order to provide better distribution 
facilities and service to its customers, 
Bridgeport has recently opened three new 
branch offices at the following locations 


This ts the ninth of a series on thi 
menclature peculiar to the indu 
cializinge in the making of bra bro» 
and copper Qor and the third de 


to the subject of hardness and sott) 


Previous articles in this series dis 
the meaning of terms used in spe 
the degree of hardness of copper 
alloys. All of these terms refer t 
metal. In specifying the degree of an: 
a soft metal (softness, ductility, ma 
ity), a different terminology must be 

The terms “light anneal,” ““deac 
and similar expressions are too \ 
serve as specifications in ordering 
The temperature to which the met 
heated is also an inadequate measur 
the degree of anneal, because mat 
factors are involved 

Grain Size Is Best Measure 

The size of grain is the most sp 
measure of the degree of anneal. A 
annealed at a low temperature has 
grain; one annealed at a high temper 
has a coarse grain. 

The size of grain designates the 
average diameter of the grains, ex 
as decimal fractions of a millimeter. | 
grain size of a metal is said to be 
the metal consists of a mass of « 
the average diameter of which, as reve 
on the etched surface of a polished sect 
is .020 mm. 

\ fine-grained metal, produced by 
temperature anneal, is stiffer and str 
than a coarse-grained metal. Other pri 
ties are the ability to withstand a cert 
amount of press work. and a very sn 
surlace alter lorming. 

The coarse-grained metal is softer 
will withstand more severe operations 
the press, especially on heavy - gaus 
metal. After forming, it has a roughe 
face than the fine-grained. 

It will be noted that it is not possi 
to obtain the smooth surface of the 


grain simultaneously with the 


peres on num 10 step Atlanta, Ga. ..701 Volunteer Building qualities of the coarse. The grain size 
I erat 20 or 440 volts, 50 or 6 Milwaukee, Wis. 715 N. Van Buren St is frequently the best possible compron 
tal xls up to 'y inch Pittsburgh, Pa. 1319 Gulf Building between two mutually exclusive qual 
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OMPOSITION AND TEMPER 
DETERMINE BEND RADII 


tion of a non-ferrous metal or alloy 
wrtant limiting factors in the per- 


e radii of bends used in forming 


radius of bend is too sharp, the 
tretching of the outer fibers of the 
result in a rough surface, and 
tional cases may cause actual crack- 
e direction of the bend with relation 
lling also affects the ra- 
\ sheet of D phosphor bronze 4 num- 


} 1 


rd requires a radius of 1 32 inch for | 


egree bend perpendicular to the direc- 


rolling; if the bend is parallel to the 
of rolling, a radius of 7 32inchis | 


red. For sheet 8 numbers hard the | 
ponding figures are 1/16 inch and at 
iuse of the many variable factorsin — | 

fabricators of brass can best be as- 
{satisfactory results if their complete 
ems are referred to competent metal- | 
ts. Bridgeport is in a position to assist 


ners In questions involving selec- 


ys and methods of fabrication. | 


ALLOYS SMOOTH THE WAY 


Manufacturers, Looking for Increased Sales Features, 


| Choose Brass, Bronze, and Copper for Long Life 


Manufacturers of metal products, on the tion of materials. Because of their resist 
alert for materials which will result in ance te corrosion, the copper-base 
greater customer satisfaction without have won wide acceptance for outdoor use 


marked increase in costs, are finding in a and for applications subject to corrosive 


wider use of brass, bronze, and copper a action 
way to longer product life. Because of their ease of fabrication they 
Growing emphasis on quality in a highly permit the manufacturer to maintain hig! 
competitive market requires careful selec uality without excessive production cost 
Ihe substitution of copper-base all for 
MINES BUREAU EXPANDS RESEARCH results in greater prot 
either through increased sales volume or 


New experiment stations opened or en 


through more economical productior 


larged in the last two years by the Federal 
Bureau of Mines are expected to facilitat: All Factors Must Be Considered 


the process of chemical and metallurgical In anv aj 


plication the service re lire 
research. An interesting project, alread ments of the product must be v , ' 
under way, is the study of the effect upor the cost of ieee Itisont 
boilers of various constituents of water. A that the copper-base allovs prove th 
considerable portion of the research worl value. A few tvpic exampk 
devoted to a study of the conditions under lustratio 
which intercrystalline cracking takes Ice Brass parts. used dat 
romium-over- el plat 
ite life, and w t rust en the 
| sheet hr che 
1) 
t 
~t ‘ 
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NEW DEVELOPMENTS 


This column 


) t B 
A rinsing nozzle {» plating 
| 
| to 
| 
Xisting W 
Tankless water heaters «: ‘ 
ported to be aT 
VW I } 
copp 
t. 
Sheet metal cutters can be used | 
lt ( t 
( yt g ope 
[ 22 
e hand pto log 


A new flux for brazing and hard soldering 


t point than t | | 
iti ket, and to pm t the ope 
to begin work a on as th | 
ts tol It b for use with ¢ 
and iV other { 
An unwinding reel is designed to hand 
etal weighing up to 8,000 p 
t l to be table for light-gauge met 
heavy. reported to b 
h bright-t hed met 
g or cratching the 
he t t itically ch ered at p 
ed speed to roll feed pre tt 
wr fabricating machinery 
\ line of polishing machines 
le with motor ratings trom 2 to lo h 
power pind is overhung 14 incl 
t ol the housing to pr de adequat 


\ portable welder for alternating « 
t supply is especially designed for he 
plants. Three open-circuit 
tii are available: 80, 85, and 9O. Current 
variable trom lO amperes to maximum out 
mut, Which ranges trom GOO to 600 amper 
pending on the size of the umt. The unit 
cooled by forced air circulation 


A precision lathe is reported to be ad 
apted to the accurate machining of very " 
diameter parts of brass, bronze and other 
etals. Spindle speeds range trom 40 to 1,200 
RPM Lathe Is equ pped to cut threads 
from 4 to 112 per inch, and has pow 
longitudinal feeds of .0O02 to inch per 
revolution of the spindk 


HIGH STEAM TEMPERATURES 
DEVELOP NEW DURONZE USE 


hicher steam ten 
eraturesand pr 
sures encrat 
statio has r 
SI ted i eW 


re 
thread bus ne 
. material for blow- 
Valves 
] ire erating 
stations be cb 
today, steam temperatures of 950 
legrees F. are not) uncommo id 
some cases the temperatures are as hi 
i 14) devree Confronted with the neces- 
ty of constructing blow-of! 


valves for these higher temperatures, Han- 
cock Valve Division of Manning, tories ll 
and Moore, Inc., began 


for a thread bushing material with the 


a systematic searc] 


proper characteristics 

In cooperation with a large Middle West 
ern public utility, which was operating at 
high steam temperatures, Hancock con- 
ducted a series of tests on various ma- 
terials. As a result of these tests, Duronze 
III was selected as the standard thread 
bushing material for all Hancock Valves 
for steam service. 

In order to obtain a true picture of the 
relative suitability of the various metals 
tests were carried on over a long period of 
time and under exacting conditions. In this 
Way actual operating practice was simu- 
lated as nearly as possible. After hundreds 
of operations of the valve without any 


iul 


ication during the testing process, the 
Duronze thread bushing showed practically 
no signs of wear. Its performance under 
these conditions is an indication of the 
low coefficient of friction characteristic of 


Duronze III. 


Bolt heading machines are mack 
seven standard sizes. The smallest, for !. 
inch stock, has a capacity of sd to 125 
pieces a minute; the largest will hi 1!.- 
ch stock at ther he of 35 pieces | minute 
Phe cut-off bar is supported so that the knife 
held flush with the face of the cut-off dix 


BRASS TERMINOLOGY 


This is the tenth of a serle on 


menclature Peculiar to the indy 
clalizing in the making ot bre 


COPpper a OVS, Qnid 


In concluding the discussion of t 
it is advisable to clarify the meani: 
This term | 
cific meaning, but it has been mi 
that its true significanc: 
danger of being lost. 

When a piece of metal is col 
lrawn, stamped, or formed, it is 
by the operation. This hardening n 
probably will, set up internal stré 
heat treatment at relatively low tet 
tures, it is possible to remove, or 


greatly reduce, these stresses withe 


ening the metal in the slightest 
h a heat treatment is called 
anneal"’, because its purpose is m 
relieve stresses and not to soften tl 
In fact, under some circumstances 
hardening may result. 


Relief Anneal vs. Light Anneal 


\ true relief anneal requires very di 
control of the process. If the treatm: 
insufficient, the stresses may not 
equately relieved; if it is excessive 
softening of the metal results. In 
cases a very slight softening of t 
is not a disadvantage, while a 
relieve stresses may be serious. For 
reason it frequently happens that 


undergoing arelief anneal is softene 


as a safety measure. The slight soft 
is proof that the stresses have beet 
quately relieved. 

If the annealing process has for its 
mary purpose the actual softening o! 
metal, the term “relief anneal” shoul 
be used. Such an anneal isa “‘light an 
and its exact degree should be specific 
accordance with the terminology indi 
in previous articles in this series. 
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\AUNDRY PIPING TYPIFIES NEW OPPORTUNITIES FOR COPPER ALLOYS 
IN DOMESTIC HARDWARE APPLICATIONS 


Brass, Bronze and Copper Are Associated with 
Quality Construction in the Building Field 


COPPER TUBE ADVANTAGES 


the advantages of copper 


ibe for general industrial piping 


yns is the installation at the Park 
undry Co., Bridgeport, Conn. Here 
ind steel piping which had previ- 


} "1 srl 
et ised was completely scrapped, 


! wed by Bridgeport Type “K” 
er Water Tube and Bridgeport Arco 
er Type Fittings 
Because of the non-rusting qualities of 
er water tubs discoloration of the 
ipply is eliminated—a vital factor 
lries, Where a clean supply is abso- 


essential in both the hot and cold 


ust-free system was completed at 
singly low cost, made possible by 
sizes aS copper piping does 
og with age. The solder type fittings 
eep the internal friction low, 
mizing the reduction in water pressure. 
er important advantage of the 


vater tube is its ready adaptability 


ture equipment changes. The fittings 

e easily unsoldered to permit rear- 
cement of lines or addition of new ones. 
of facilities, therefore, can be 
mplished with the minimum expense. 
Phe advantages of copper water tube in 
ndrvy installation apply equally well 

te team, and general-purpose pip- 


industrial fields. Many manu- 
turing plants are modernizing their pip- 


g systems by substituting copper tubs 


istable types of pipe. 


Copper 

ished bv their 
ries ive beet used T 
recent ears 1 the n ct 
vare, ute ls and a long line « 
accessories. The yublic’s great 
tance wit i da eptance rt 
otters a Interest narket « 
to the m lacturer « irdy 
lar 1 view of the rice 
prevailing on the red metal 
use of metal and emphasis on ¢ 
portant aspects otf toda’ trer 
hold design and interior decor: 


s disti 
] i 
mMtities 
e of gift 

or imenta 

eT at | 
ese met 
wort) t 
ire irti 
s current 
Wide read 

olor are im 

d ] “t 

ratio and 


220,000,000 Pounds of Copper 
in a Man-Made Mine 


One of the richest copper det 
world is the man-made min 


than pounds ot 


vere used st i] 
a s 38.000 1 eS eTorT 
In the st ter ears ‘ t 
wed 112.0% (uy ry 
In the lorm « re ibricated n 


the 
whic the 
has buried 
City. Mor 
re cf 
the 


re sed tive TY rh red 
I mnnrt the ck } 
brass. bronze. and ‘ 
to withetand corr we ‘ 
their of t ‘ ed 
ol the ma turer, ease t 
‘ the cc el A 
competition of other mater 
Copper Alloys Suitable for 
Many Items 
h, 
iixtures t 
user Amc ‘ ‘ ‘ 
vent 
Str t i\ 
lere 
Hot water storage tar 
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NEW DEVELOPMENTS 


This column |:+t nufact 
b lifferent sources. | 


A new rolling machine is reported t 


Anare welding machine | to be t 


is to Ne 

ch I 1 « 

vit i it t 

t t by co 

th t housing wall. Oper 


A high-speed shear has alow cutting head 


rep | lexibility of 
t f 
the need t y 
at 
A new saw for brass and other n 
t 1 b ised th | ts, 
tubs ptoDincel r ter. Shedding ¢ 
tran mp es cutting speed 
prox tely 2o0, 4&5, and 600 feet pr 
Feed can b ned from O to 10K 
cl pel t i f-contained 
dra e% t \d tab tops pro | i 
itic trip tor the carriage motion in both 
direction 


A metal coating is said to protect ag 


the tormat 1 of welding spatter. It « ly 
ipp tot we by br 
dipping, or spraying. The coating contan 
water, Which cools the welding sparks as th 
hit the met mt nting th i from adhering 
Wi 1 the welding op co ected 
the coat Ww can ca ied ott vith 
hot wat ra cieaning solution 


A cleaning machine carrics work on a: 
Vol ne table under a blast 


or shot and returns the cleaned piece to th 


load gy point at the tront ol the machin It 
i nd to be utable for work which might 
be scratched or broken by a tumbling proc: 


ish is controlled by the ut 
tion of the grit or shot. The design of th 
nach wh that the work 1s contimuou 

rotated as it passes through the blast 


Chromium plating anodes ar 
extruded lead in a sawtooth construction. It 
is reported that this design adds 50 per cer 
surface area as compared to a flat-faced d 
sign. Supporting hooks are integrally bonded 
to the lead to provide continuous metal 
contact 


HARDWARE APPLICATIONS 


(Continued from preceding page, column 3) 


em. Copper roofing assures low mainte- 


i Is li rotection. 

Phe range of available allovs pe 
mits select to meet the requirements « 
bot woduction and service. On specia 
roblen cer ch fabricators ma 
desire metallurgical assistance, the eng 
neering department of Bridgeport Brass 
Compa ll gladly offer technical advice 


Portable Machine Speeds Work 
in Installation of Copper Tubing 


T 

ihe ¢ ol a copper tubing instal 
ation is reported to be still further in 
‘ bal 
) i t MOT Wit Mat rt 

] rhea e speeds up the preparation 
) I Lilt SOMUCTINE ODCTALION 
O it » fittings. Powered by 
,-horsepower motor, this handy little dé 
\ e Inciuces a ind Saw Lick I 
truing the ends of the tubing during the 
cutting operation, an emery wheel for 

oving the burr from the outside of the 
tube, and a reamer to smooth the intenor 


A new metal finish | | to be suitab 
for products subjected to vere abrasion, 
chemicals, and ining s Iypical exar 
ples are d tre and office ichinery. It is 

) n two spray ga 1 two dipping 
qualitn ind produce 1 extremely tough 


BRASS TERMINOLOG 
This ls the é eventh Ot @ Series on 
nomenclature peculiar to the indu 
pecializing in the making of b 


hy? 


hronze and copper alloys, and the 


devoted to tite (Diect ol Cace 


rhe specification of sizes of wir 


sheet 1s one of the most confused 


confusing —subjects in the entire fi 
metal nomenclature. The methods in 
today are the outgrowth of earlier 


tices, some of which were completely 
al. While the meaning and scope of 
cation of the various methods are 
understood by the makers of meta 


metal user may find himself confront 
by an apparently haphazard situati 
the effort to clarify the terms used 
next group of articles in this series 


discuss methods of specifying wire dian 
ter or sheet thickness. 
Measuring Thickness 

Iwo general methods are in use tod 
The first is to specify the dimensio1 
terms of thousandths of an inch. 1 
method is growing in favor with the u 

and in many large « 

panies all manufacturing specifications 
expressed in these terms. 


[he second method is to specify t 


of sheet and wire, 


mensions In terms of the gage numbx 

a standard scale. In the early days « 
metal industry many of these gages ¢ 
into existence. In general, each of these 
gages was devised by a manufacturer 
specifying the dimensions of his own prod 
ucts, and little effort was made to coor 
nate the dimensions on one scale with ar 
of the others. 

In 1887 a total of 30 gages were in exis 
tence, 19 of which were for wire. The dé 
velopment of the industry graduall: 
duced the number of scales in use to a | 
which best met requirements. In moder 
\merican practice, wire dimensions 
usually specified on one of two gages. 7 
Brown & Sharpe Gage (American Wir 
Gage) is standard for wire to be used 
electrical purposes. Steel wires are genet 
ally specified on the Steel Wire Gage. Thi 
continued existence of these two gages 1s 
logically justified by the fact that the ay 
plication requirements of the two classes 
of wires are very differen 

The next article will discuss the 
struction of the B. & S. gage and the 
reasons for its widespread use. 
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BRONZE WELDING PROCESS GOLD HEADING PROCESS IS WELL ADAPTED 
TO MANUFACTURE OF STRONG DETAIL PARTS 


High Tensile Strength, Economical Production 
Are Important Factors In Its use 


GIVES SMOOTH JOINTS 


Smooth welded joints, free from poros- 

ire reported to be the result of a bronze 

welding process used in conjunction with 
, recently developed liquid flux. 

Designed for use in gas welding, the new 
od introduces the liquid flux directly 
the gas line, and discharges it through 

tip of the torch with the flame. Control 
e amount of flux used is entirely auto- 


e process can be used for the brazing 
m-ferrous metals to iron and steel, or 
the welding of brass, bronze, and copper. 
Several important advantages are claimed. 
The liquid flux has a lower melting point 
in most powdered fluxes, permitting the 
erator to start the welding process at a 
lower temperature. 


The Automatic Gasflus Co 


Lert: Welded joint formed by ordinary methods 
f bronze welding. Ricut; Weld formed by the 


tomatic Gastlux process. 


Copper Rings Protect Pipes 


\n interesting application of the versa- 
tility of copper is seen in its use in the pro- 
ction of clay and concrete sewer pipe 
rom the damage caused by roots of trees 
nd shrubs. 
Rings formed of copper are inserted in 
e joints of the pipe. The copper, while 
it subject to destructive corrosion, forms 
e surface coating which is characteristic 
{ the metal. This coating, while it protects 
e copper against further attack, has the 
roperty of preventing further growth of 
e roots which come in contact with it, 
is effectively preventing them from dam- 
ging the pipe. 


The cold heading process of forming 
bolts, screws, compression nuts, and mis- 
cellaneous small parts is already in wide- 
spread use in many industries, and its po- 
tentialities are being explored by others. 

The process has peculiar advantages for 
the economical production of hardware and 
similar parts requiring great strength. De- 
pending for its efficacy upon the increase 
in tensile strength of a metal when sub- 
jected to cold working, it produces ex- 
tremely strong pieces without the necessity 
for expensive operations. 

The metal must be sufficiently malleable 
before working to prevent undue wear on 
the cold heading tools. It must be capabie 
of withstanding severe forming operations 
without becoming brittle, for cold headed 
parts are used without subsequent heat 
treatment. These characteristics are neces- 
sary to insure cost economy and service 
reliability. 

The reliability of cold headed parts for 


Metal Spraying Finds 
Wider Applications 


Industry finds many uses for the metal 
spraying process in the application of coat- 
ings to prepared surfaces. The method is 
used chiefly to provide a protective coating 
for surfaces which are subject to corrosive 
attack, and permits the utilization of the 
corrosion-resistant properties of the copper 
alloys on structures or parts formed from 
other metals. 

A recently introduced spray gun is said 
to permit considerable improvement in the 
process. The atomized wire from the gun 
is deposited on the surface with sufficient 
impact to form a close bond. The resulting 
coating can be ground and polished when 
used on machine parts. Synchronized, fully 
automatic feed adapts the gun to a wide 
range of metals. When used with copper, 
it has a capacity of 18 pounds per hour. 


corrosive service conditions depends upon 
the characteristics of the alloy used. Typi 
cal uses are hardware for overhead electri 
fication systems, automotive parts, and 
parts for refrigerators and water meters. 
As all of these applications encounter cor 
rosive conditions, the metal requires a high 
degree of resistance to rust. Hardware with 
a tendency to rust quickly decreases in 
cross-section and consequently in total 
strength. 


Brass, Duronze I Widely Used 


Two metals which have been found espe- 
cially suitable for cold heading operations 
are brass and Duronze* I. Both are malle- 
able prior to working, and acquire high 
strength without brittleness in the forming 
process Where corrosive conditions are not 
exceptionally severe, brass gives excellent 
results. For outdoor applications and other 
severe service conditions, Duronze | gives 
very high resistance to corrosion and season 
cracking. This metal, originally developed 


(Continued on following page, column 2) 


The cold heading process is ideally suited to the 


nanulacture of parts requ ng great te U 
trength. Duronze I, widely used in cold heading 
forms finished pieces wit! ter treng of 
» 100,000 p 1 with 

o n < 4 
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NEW DEVELOPMENTS 


ts items manufactured or 
developed by many different sources. Further 
information on any of these items may be 
obtained by writing the Bridgeport Brass 
Company, who will gladly refer readers to 
the manufacturer or other source. 


This column 


A chip separator is reported to be suitabl 
for removing chips from screw machine prod- 
ucts after treatment in an oil separator. Chips 
and parts are dumped into a hopper and fed 
through a stream of air from a motor-driven 
blower. Chips are blown through a hood at 
one end of the machine; parts are discharged 
from a chute at the side. 

A threading machine, semi-automatu 
operation, drives four spindles, and will cut 
threads up to a maximum length of 3% inches 
on studs or bolts from % to % inch in di 
ameter. Movement of spindles and work grips 
are controlled by cams which are mounted on 

hafts driven by a gear train 


Piercing tools for holes from to 
inches in diameter in sheet metal are fur 
nished in a complete assembly including dies 
and punches, together with holders, stripper 
plate adapters for the punches, and bushing 
adapters for the dies. 

An etching liquid for brass and copper can 
be applied by means of a rubber stamp, and 1s 
aid to give a permanent black finish. It dries 
rapidly in air without the application ot heat 


A metal cutting torch is furnished with 
two mixers which adapt it for use with a 
variety of fuel gases. Acetylene, propane, 
butane, hydrogen, and manufactured or nat- 
ural gas are some of the possible fuels. The 
torch 1s available with a 75- or 90-degree head 
and with lever or trigger arrangement. 

New power dril!s for general utility ser- 
vice are available im $5, 34, and %-inch sizes 
rhey are powered for heavy duty, such as 
drilling hard metals. 

New type finishing machines are said to 
be especially suitable for small machine parts, 
novelties, and similar items. They will per- 
form as many as three finishing operations and 
complete drying. Operation is automatic and 
continuous. Speed can be adjusted to provide 
proper drying time. Furnished in many dil- 
ferent types and sizes for special needs. 

A portable shear is furnished in 16 and 
18-gage sizes. It will cut all types of metals 
on a radius as small as 84-inch, and can be 
used beyond tts rated capacity on copper and 
other non-ferrous metals. 

A new rectifier for electroplating service is 
of the copper oxide plate type. It1is built ina 
wide range of sizes, and is reported to have 
high power factor and low installation cost, 

A portable welder for A.C. service isavail- 
able in four models, with maximum ratings 
from 300 to 600 amperes. Open circuit vol- 
tages are 80, 85, and 90; higher voltages can 
be supplied if desired. Current range is ad- 
justable from 10 amperes to maximum by 
knife switch control 


(Continued from preceding page, column 3) 


for overhead catenary construction, has a 
tensile strength of approximately 43,000 
pounds per square inch in the annealed 
state, and is remarkably malleable even 
when hard drawn. When it is cold worked, 
the tensile strength rises to 90,000 to 100,- 
(00 pounds per square inch, compared to 
about 70,000 pounds for ordinary steel 
parts, 

Manufacturers whose products require 
strong, corrosion-resisting hardware, may 
find in the cold heading process a satisfac- 
tory method of forming dependable parts. 
Bridgeport engineers will advise in the se- 
lection of a suitable metal for the service 
conditions encountered. 


Phosphor Bronze Qualities In 
Mechanical Applications 


The unusual spring qualities of phosphor 
bronze, which, together with its high con- 
ductivity, have caused it to be selected 
for many electrical applications, make it 
equally suitable for the fabrication of many 
parts designed for strictly mechanical oper- 
ation. This alloy retains its original resili- 
ence unimpaired over long periods of time 
a vitally important factor in the satis- 
factory operation of any spring-controlled 
mechanism. 

Phosphor bronze possesses the additional 
advantage, which it shares with the other 
copper alloys. of a high degree of resistance 
to the corrosive effects of moisture. The 
life of the metal is, therefore, not shortened 
by the effects of rust. 

In the form of wire, phosphor bronze is 
widely used in the manufacture of coiled 
springs for a host of miscellaneous appli- 
cations. In sheet form it is ideally adapted 
for the fabrication of bellows for valves and 
similar mechanisms. Here its ability to re- 
sist the effects of dampness is especially 
important, as valves are, of course, most 
commonly located on steam or water lines, 
and are constantly subjected to the effects 
of moisture. 


BRASS TERMINOLOG 


This ts the twelfth of @ series on 
nomenclature peculiar to the ind 
specializing in the making of bra 
bronze and copper alloys, and the seconc 
devoted to the subject of gages. 


The Brown & Sharpe Gage 


The gage which is known as either 
Brown & Sharpe Gage or the Ameri 
Wire Gage (commonly abbreviated to B& 
and AWG) was first devised by J. R.Br 
of the Brown & Sharpe Manufacturing 
in 1857. The logical basis of this gage s 
tem quickly led to its widespread acc« 
ance, and it soon superseded the Bir 
mingham Wire Gage, previously in us 
Today the B & S Gage is universally us 
in American practice for the specificati 
of all wire for electrical purposes, and i 
also frequently employed in specifying th 
thickness of sheet. 


Constant Ratio of Dimensions 


In the B & S Gage the ratio of any wir 
diameter or sheet thickness to the next 
number is the constant 1.1229322. For wires 
the ratio of the areas of consecutive nun 
bers is 1.261. Because of this constant rat 
of dimensions, certain relationships occur 
over every part of the scale. For a differ 
ence of three numbers the electrical cor 
ductivity is always halved. A No. 13 wir 
for example, has half the conductivity of 
a No. 10, and No. 16 half that of No. 1 
(This corresponds to halving the area.) The 
diameter is halved every six numbers. 

No. 10 on this gage presents several in 
teresting features, which serve to fix its 
characteristics in mind. The approximate 
diameter of a No. 10 wire is .1 inch. (The 
exact figure is .1019.) The resistance of the 
wire, measured at 20 degrees C., is ver) 
nearly 1 ohm per 1,000 feet. The cross- 
section is about 10,000 circular mils. 

When it is realized that many of th 
gages in earlier use were arbitrary and 1 
logical in the relationship between difierent 
numbers on the scale, the immediate su: 
cess of the B & S system is readily under 
stood. It gave to both the makers and user 
of wire and sheet a consistent, logical b» 
for specifying dimensions. The constant! 
relationship of electrical conductiv 
makes it especially suitable to the needs 
of the electrical industry. 
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Executive Offices: BRIDGEPORT, CONN.— Branch Offices and Warehouses in Principal Cities 


PHONO-ELECTRIC* ALLOYS— COPPER WATER TUBE AND FIT- BRASS, BRONZE, DURONZFE 
heating, un- WIRE--For cap and machine screws 


SHEETS, ROLLS, STRIPS — Brass 


bronze, copper, Duronze,® for stamp- 


ing, deep drawing, forming and spin- senger wire and cable. derground piping 
ning WELDING ROD~—For repairing cast DURONZE ALLOYS—Hich-streneth 
CONDENSER, HEAT EX-_ iron and steel, fabricating A 

tanks. BRASS resistantconn 


CHANGER, SUGAR TUBES~— For Silicon bronze 
LEDRITE* ROD— For mak- 


- e bed 
ce co Bridgeport 
il refineries, and process i automatic screw ma- ro 

chine products. 


e condensers, heat ex- 


*Trade-name 


High-strength 


bronze trolley, mes- 


atablished 1865 


TINGS—-For plumbing, 


silicon bronzes for corrosion- 
ectors, marine 
hardware; hot rolled sheets 
for tanks, boilers, heaters, 
flues, ducts, flashings. 


wood screws, rivets, bolts, nuts 
FABRICATING SERVICE DEPT 
Engineering staff, special equipm« 
for making parts or complete items 
BRASS AND COPPER PIPE 
“Plumrite’* for plumbing, unde 
ground and industrial services. 
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SILIGON BRONZES OFFER HOT FORGINGS MADE FROM COPPER ALLOYS 


MANY POSSIBILITIES MEET MODERN ENGINEERING REQUIREMENTS 


Ease of Manufacture, Physical Properties Factors in Use 


e silicon bronzes, such as the Duronze* 
vs manufactured by Bridgeport, offer 


resting possibilities for the fabrication 
arts and equipment subjected to the 
tion of corrosive liquids or fumes. 

Because of the ease with which it can be 

ricated into shapes ranging from small 

iwdware to complete tanks, Duronze II 
; readily applied in many types of service 

h require high strength and corrosion 
resistance, 

\ special advantage of Duronze II is 

it complete structures can be fabricated 

hout the introduction of dissimilar 
metals which might give rise to galvanic 
tion in contact with an electrolyte. Hard- 
ware used in the equipment can be formed 
from Duronze II rod and wire by the hot 
rging process. Where welded construction 
employed, Duronze II can be welded 
th Bridgeport No. 1232 Silicon Bronze 
welding rod. This rod is the same as 
Duronze II in composition. 

While all of the Duronze alloys are dis- 
tinguished by their superior corrosion re- 
sistance, the actual results obtained when 

ey are used in contact with a specific 

rrosive agent can best be determined by 
test. Bridgeport will gladly furnish samples 
{ these alloys for test purposes 


Copper Trees in Model Forest 


Copper models, made exactly to scale, 
used at the Harvard Forest (a division 
Harvard University) to illustrate forest 
tory and modern forestry practice. 

Che trees are built up of fine copper wire 
1 show the characteristics by which the 

rious species are identified. The leaves or 


needles are formed of sheet copper. 
init is attached to a wire, and the sep- 
units are assembled to form boughs. 


rhe illustration, reproduced through the 
irtesy of the Harvard Forest, represents 


irdwood forest about the vear 1930. 


Engineers, aware of the versatility of the 
copper alloys, are using increasing quanti- 
ties in the manufacture of parts by the hot 
forging process. Ease of fabrication and 
excellent physical properties are the chief 
reasons for wider use. 

Of the copper alloys, special forging brass 
is the easiest to hot forge, because it flows 
readily at a reasonably low temperature 
(indicated by cherry red heat). Duronze* 
III, a silicon aluminum bronze, also forges 
easily compared to copper and the high 
copper bronzes, such as Duronze I and II, 
which are stiffer when hot 

The hot forging process has marked ad- 
vantages. The metal, softened by the forg- 
ing temperature, can be formed with much 
less effort than is required for cold heading. 
For heavy-walled parts that must have 
high strength, hot forgings are displacing 
bulkier but weaker sand castings. Hot forg- 
ings are generally more than twice as strong 
as castings, freer from porosity, more pre- 
cise in dimensions, and have smooth, clean 
surfaces, easy to polish and plate. 

As forgings require special tools made 
from heat-resisting steel, the process can 
be economically used only for quantity 
production. This limitation, however, is 


not serious in view of the great number of 
items made on a mass production basis 

Bridgeport Forging Rod is a_ special 
alloy developed after years of experimen- 
tation to meet the requirements of the hot 
forging process. Highly plastic when red 
hot, it fills the dies easily. This rod also 
possesses the advantage of being free ma- 
chining. Brass forgings are used for build- 
ing hardware, refrigerator parts, valve 
parts. and many other items 


Duronze Forgings 


Duronze II forgings are recommended 
for outdoor construction where brass is not 
satisfactory. With approximately the same 
strength as brass forgings, they have high 
resistance to corrosion and season cracking 
Ideal applications are in the manufacture 
of pole line hardware and marine hardware. 
This alloy is not free machining. 

Duronze III Rod is one of the most suit- 
able alloys for hot forging. Essentially a 
silicon bronze, it 1s harder and stronger 
than brass or copper. It forges at a slightly 
higher temperature than brass and readily 
fills the dies. Duronze III hot forgings have 
a Brinnell hardness number of about B-90 


(Continued on following page, Column 2) 
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COPPER ALLOY BULLETIN 


NEW DEVELOPMENTS || 


This column lists items manufactured or 
developed by many different sources. Further 
information on any of these items may be 
obtained by writing the Bridgeport Bras 
Company, who will gladly refer readers to 
the manufacturer or other source. 


A cold heading machine is suitable for | 
the production of screw blanks and other | 
headed parts. It is furnished for os belt 
drive or individual motor drive. It is built in 
two sizes; the %6-inch machine handles work 
up to l inch long at the rate of 225 pieces per | 
minute, and the %-inch size handles work up | 
to 1% inches long at the rate of 175 pieces a 

nute. The machine ts of the double-strok« 


Buffing and polishing machines are de- | 
igned to permit the attachment of exhaust 
equipment, and are said to be suitable for us« | 
when machines are so located that they can 
not be connected to the regular exhaust sy 


tem. The machines are of the pedestal type, 
and the exhaust blower and its driving motor 
are mounted on a common base and attached 


to the back of the pedestal. Sizes of machine 
range from 1 to 20 horsepower. 


A twin hose for gas welding is made in 
%, %e, and %-inch sizes. The hose consists 
of two separate passages, one for acetylen 
and one for oxygen, joined by an integrally 

wilded web. Working pressures can be a 
high as 200 pounds per sq. in. Different colors 
are used to differentiate the two passage 


A grinding machine will handle work 
measuring up to 18 by 6 inches in surface 
dimensions. Heights up to 9% inches can be 
accommodated under the grinding wheel. The 

achine 1s supphed for operation by belt | 
drive ata speed of 3,200 R.P.M. | 


A cradle reel is reported to be suitable for 
coils of stock of hight and medium thickne 
for use with punch presses. The reel 1s so de 
signed that it unwinds from the coil a loop 
of a size determined by a roller control arm. | 
his arm starts and stops the driving motor 
of the reel. It is said that this arrangement 
gives more accurate feed than when the stock 
is taken directly from a coil. Plates revolving 
with the stock protect the edges. 


A new hydraulic punch weighs less than | 
14 pounds, and can be easily moved trom one 
location to another. The machine performs | 
punching, trimming, or notching operations 
on almost any shape of formed metal, and 
takes standard punch and die sets. | 


\ portable hacksaw incorporates a new 
movement which automatically determines | 
the pressure necessary to cut metals of differ 
ent degrees of hardness. The cutting move 
ment 1s said to be sufficiently free from vibra 
tion to eliminate chatter marks. Thin tubing | 
can be cut without bruising or tearing. The 
aw will handle square or round stock up to 


inches. 


HOT FORGINGS 


(Continued from preceding page, column 3) 


and a tensile strength ranging from 85,000 
to 90,000 pounds per square inch, depend- 
ing on cross-section and forging tempera- 
ture. This alloy is free machining, and can 
be cut at about 70 per cent of the speed 
of free cutting brass rod. 

Duronze III is used chiefly for wire and 
cable connector parts. Nuts made from this 
alloy can be used repeatedly without dis- 
torting. It is used in valve parts also. 

Manufacturers are invited to discuss 
their forging problems with Bridgeport 
Brass Company. 


The First Micrometer Gage 


In the early days of the brass industry, 
crude measuring instruments caused con- 
stant confusion. 

In 1867, S. R. Wilmot, then Superin- 
tendent of the Bridgeport Brass Company, 
conceived an idea for a new and accurate 
type of measuring instrument. Under the 
direction of A. D. Laws, head of the Me- 
chanical Department, six instruments were 
built in accordance with Mr. Wilmot’s idea. 
These instruments—productsof the Bridge- 
port shops—were the first micrometer cali- 
pers ever built in America. 


The first micrometer gage 


These early models were brought to the 
attention of Joseph Brown and Lucian 
Sharpe, who quickly recognized the possi- 
bilities of the instrument. Invented by 
Bridgeport to fill a dire need, the device 
set the general style for the standard meas- 
uring device of today. 


BRASS TERMINOLOGY 


This is the thirteenth of a series on 
nomenclature peculiar to the indus 
specializing in the making of bre 
bronze and copper alloys, and the ¢/ 
devoted to the subject of gages. 


As pointed out in last month's colu 
the AWG or B & S Gage is very w 
used in the non-ferrous industry for sp 
fying the dimensions of wire and sheet 
great number of other methods, howey 
are also used either for special purposes 
for specific metals. 


In the case of wire, there are few exc 
tions to the use of the B & S Gage in t 
non-ferrous industry. The Birming 
Wire Gage, formerly used in this countr 
but now largely superseded by the B & § 
is still retained to some extent in spe 
ing wire for telephone and telegraph 
and by the Treasury Department in « 
lating import duties. The Old Englis 
London Gage, also formerly used for bras 
and copper wire, is now nearly obsolet 
except in specifving brass wire for weavir 

These two gages will be discussed mor 
fully in a later issue.) 


Non-Ferrous Sheet Gages 


There is much less uniformity in the 
specifying of non-ferrous sheet. The copper 
and brass industry largely employs the 
B & S Gage for sheet as well as for wir 
but other methods exist, particularly in th 
case of copper. Copper sheets may be spe 
fied in terms of the weight of the sheet 
ounces per square foot. As the weight per 
square foot depends or the thickness, t 
higher gage numbers with this metho 
specification obviously correspond to t 
thicker sheets—the reverse of the ord 
progression in the B & S scale. Copper 
sheet is also specified in thicknesses « 
pressed in terms of sixteenths of an inc! 

a range from !j to 2 inches. The Birmu 
ham Wire Gage retains a very limited | 
for specifying copper sheet. 

Copper and bronze for range boilers ma) 
be specified in terms of the United States 
Standard Sheet-metal Gage, possibly b 
cause they are used to replace galvaniz 
iron. The Birmingham Wire Gage is en 
ployed also in specifying the wall thickness 
of boiler and condenser tubes and of misce 
laneous brass, bronze, and copper tubing 
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COPPER PLAYS ITS PART 
IN SMASHING THE ATOM 


per and its alloys play an important 


the construction of the new giant 

tron—the “atom smasher’’—at the 

rsity of California, where Dr. Law- 

and his associates have already per- 

d amazing feats of modern magic 

e 85-ton cyclotron now in use. 

the cyclotron the atoms are smashed 
.mbarding them into deuterons 

vy hydrogen—traveling at 

speed Essentially, the device con- 

i shallow vacuum chamber contain- 

o high-voltage electrodes and placed 

een the poles of a powerful magnet. 


um chamber is pumped out, and a 


ilternating potential of 50,000 volts 


ntained between the two electrodes 


im chamber of a cyclotron, in which the 


ire prepared for the bombardment of the 
A new cyclotron, of greatly increased size, 1s 


construction at the University of California 


ile a stream of electrons from a filament 
the chamber ionizes the atoms of heavy 
ilrogen, converting them into deuterons. 
nder the combined effects of the attrac- 
nof theelectrodes and the powerful mag- 
tic field, the deuterons attain tremen- 
is speed, gradually approaching the rim 
the chamber. They are guided through a 
: metal window out into the air, to strike 
itever “‘target’’ may be in their path. 
(ny one of the 92 chemical elements may 
used as a target and it is found that 
st of these elements become strongly 
idioactive during the bombardment. In 
er words, they acquire the mysterious 
perty, which belongs only to radium 
1 a few other rare elements, of expelling 
trons with speeds close to that of light. 
rexample, if table salt is bombarded by 
deuterons, its sodium content is ren- 
red radioactive, and the fast electrons 
be detected individually by sensitive 
Iplihe;rs. 


lution of this radio- 


person drinks a so 


FREE CUTTING COPPER ALLOYS INCREASE 
| AUTOMATIC SCREW MACHINE SPEEDS 


Economical Production Combined with High Corrosion Resistance 


The automatic screw machine—specifi- 


high-speed nr 
call or high-speed quantity pro- 


duction of detail parts—depends for its 


y a tool 
effectiveness on the use of an alloy whic! 

permits the fastest operation consistent 
with the necessary physical properties in 
the finished product. Manufacturers of au- 
tomatic screw machine parts find in the 


Ilree cutting copper alloys metais 10eaily 


suited to their purpose. 


**Ledrite’’ Free Cutting Brass Rod 


From the standpoint of production speed, 


~ 


Microphotograph showing transverse section of 


Ledrite rod 


active, but harmless salt, the paths of the 
individual atoms can be traced out by plac- 
ing the amplifier at various places near the 
body. It is as though each sodium atom 
which was imbibed had a “‘red tag” on it 
to distinguish it from all the others nor- 
mally present in the system. In addition 
to this use as “tracers’’, these new forms 
of matter have obvious clinical uses simi- 
lar to those of costly, natural radium. 
The cyclotron now under construction 
will use a 220-ton magnet, and will open 


to science even broader fields of investiga- 
tion. Tons of copper are being used in the 


construction of the device. Among the cop- 


per materials which are being used in the 
building of this epoch-making device art 
copper water tube of high conductivity 

made from oxygen-free copper, for high fre- 


quency circuits and Bridgeport Du é 
ding the large copper field coils 


bolts for ho 


around the huge magnet poles. 


the most suitable of the copper alloys is the 
one designated as free cutting brass rod, 
conforming to A.S.T.M. Specification 


B 16-29. Typical of these alloys is Ledrite 
Rod, developed by Bridgeport specifically 
for automatic screw machine work. Actual 
tests conducted on screw machines have 
demonstrated that the machinability of 
Ledrite is superior to ordinary rods 


To the user of brass rod, an important 


consideration is the uniformity which he 
can expect in successive shipments. This 
uault it Bridgeport is safe irded by 
1s the el ctri furnace @Xclusive 

Ledr te is manufactured in diameters up 
t crit ind I und square 
gonal shapes. The physical properties vary 
somewhat with the size An averas ligure 
for tensile strength 1s 57,000 pour Der 
square inch; average elongation in 2 hes 
s about 25 per cent 


For very severe service conditior re- 
quiring extremely high mechanical strength 
or corrosion resistance, Duronze* IT]. an 
iluminum silicon bronze developed by 
Bridgeport, may be used for the ma i 


satisfactory results. This alloy possesses 
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unusually high resistance to corrosion, both 


BRASS TERMINOLOGY 


ns is the fourteenth of a@ se ries ov 


nomencialure peculiar to the indy 


speciaiizing im the Making of} 


This column [ists it nufactured bronze and capper allo 

: from exposure to the elements and from | orenze and copper atioy 
| 
{ { th the action of acids and other corrosive solu- | 
( ' who will gladly refer readers t a re Phe tensile strength of Duronze IT] In placing orders, it is common pr 

t] ' , Rod varies ft ym 85,000 pounds per square in the industry today to observe t 
inch in the larger diameters to approxi- lowing procedure: 
mately 100,000 pounds per square inch in All gage numbers applying to order 

A comet peat. finger is designed to feee the smaller sizes. Brass, Rronze, Copper, Nickel Silver, | 
K wh Cis ant at surlace Booklets describing Ledrite and Duronze phor Bronze and Duronze in the for 
cratching De ated ud to be espe S } 

a for use on metal parts which may be obtained by writing to the Bridge- | — oe ay ou meses interpret 
| cording tothe American orBrown& Shar 
are to be plated after machining t Iyrass mpany\ | 
port Brass Company. standard, unless otherwise ordered, 
lotting machine | d to b — , > 

| A 8 hine Custom has made Stubs’ or Birming 

“ewe parts. A band saw cuts a Silicon Bronze Alloys Form Gage the standard for pricing ean 

th, practu y flat-bottomed t im the ubes and unless otherwise specied, 
crews, which are automatically hopper-fed Strong Castings easiinte as applied to the thickne 

te a at h — Seamless Tubes will be interpreted acc 
he machine easily adjusted for different 

screw itl ing to that standard. 

Fabricators frequently find that certain | 

An electric arc saw i te The adoption of the Micrometer 

é arc SAW 1S Sal 1. " shapes of parts can be produced most con- ‘ali : . 
able for use on any non-ferrous metal, as well ' a Caliper to determine the thickness of 
as on iron and stecl. A low-voltage are pre veniently and economicaily by the casting metal or the size of wire in decimal parts 
cedes the cutting blade and heats the met method. The alloys of copper, noted for of an inch, and the abolition of all gage 
mdition, hic tis easily nad . 

the wide range of fabricating processes numbers when ordering, is strongly 

;, which can be applied to them, lend them- recommended. This will prevent confu- 

Transfer screws simplify the task of ' sion, expense and lost time. 
accurately locating the centers of threaded selves satisfactorily to this method of man- 

holes. The screws, which are made with centet ufacture, provided due care is taken in the When ordering Seamless Tubes, state 
points, are placed in a completed piece. The lection of ti p Mow ¢ , whether the diameter is ‘‘inside’’ or 

‘ Lk Of the speciiic aulo ised, . . 
piece in which the location of the holes is to we . po ‘‘outside,’’ otherwise it will be con- 

aupii ed} wr acest ver th nor r Ss ae 
A Where strong, non-corrosive, non-mag sidered that outside measurements are 

\ ' tic tt ii hi con bronze alloys may be used with marked 

An automatic threading machine ca: Te rs 

stant success. Of the silicon bronze alloys manu- Anneals and Tempers 
nut slant ‘are ed fr Vv gravit I y Bridgeport ) nze* and 
Nut 1 tel tl by and All of the materials before named are 

china bx @ washed away by cut . lub nt Ill are partic ularly well ada] ted for cast- produced annealed to various devrees ol 

‘ ind collecting in a removable drain box. Nut ing purposes. Sand castings made from softness and rolled or drawn to var 
blanks are delivered ae revolving head Duronze Il, when cast under the proper tempers, to meet special requirement 
and onto the tap tapping, the nut | ‘ 

de dowe p delivers Gate. conditions, have a tensile strength of ap- | rhe character of either the anneal o1 

] be sp ied, but 
. : proximately 40,000 pounds pe uare inch, temper should always be specified, bu 
\ new soldering unit is reported to ly ioe ~ abe. : the absence of any instructions, $ 
uitable for all types of soft soldering work and are sharp and clean. Such Castings art Br vill | nt i i lo . 1 
grass will be shipped annealed suitab! 
It as electrically operated, eliminating the her Ay fac lar. 
: moth ty of weak am Geen fame. The co | frequently used in the manufacture of ele« drawing. The tempers commonly orde: 
plete unit consists of a transformer and four trical equipment for outdoor service, mine for Sheet Brass are “‘half-hard,” 
soldering heads. Among the suggested appli machinery, and equipment for under- and “‘spring.”’ 
ire thy ldering of tert ind lug 
the sweating of yround locations. Wire and Rods will be shipped 
Sisalin tion toc When sand cast Duronze III attains a mercially hard” unless otherwise order 
Sisa sections are recommended for we 
, the inherenediate operations between polish tensile strength of 60,000 to 70,000 pounds — | Nickel Silver Wire is commonly 
| a per square inch and an elongation in 2” and plied annealed. 
fibre n mat form, mterleaved with layer ; “ag Se less T d “‘set 
a reduction in area of approximately 25 seamless Pubes will be shipped “se 
of muslin. They are suitable for use on bra annealed,’ with the folk owing except 
copper, and many other metals, and are said hese figures are remarkably high for a ; 
t especially effec in 1 non-ferrous alloy. Like the other silicon Commercial Bronze, oper 
iS from the meta COMPOSI Bronze, Duronze and other special tu 
tion to be used varies with the metal and th bronzes, Duronze III has a very high resist- | where the requirements are known 
It will be of great assistance in exe 

A porta ale Ns ating — aber" ry Makers of ca Links are il vited to confer | ine orders for tubes. if it is particu 

me ri wi plated irfa , ¥ with Bridgeport on the selection of the most mentioned when stock is required for Ie 

adi tol \ UP ‘ ast - | 

operation suitable ingots for their specific purposes. ing, coiling or flanging. 
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300-AMPERE GROUNDING CLAMP 
MADE OF GILDING METAL 


The Big Brute Clip, rated at 300 am- 
is the newest addition to the line of 
ng clips made by Mueller Electric 
Company, Cleveland, Ohio. Constructed 
iwhout of solid copper and gilding 
metal, the clamp is believed to be the larg- 
t ever made. 
One of the most important uses of the 
p is as a ground clamp in heavy-duty 
lding, but it has other applications also. 
Oil companies have found it suitable for 
raining off static electricity during the 
iding of a gasoline tank car or truck. 
s also used for making test connections 
to large motors and generators. 
rhe clip has a spring tension of 65 pounds 
nd a jaw spread of 2 inches. A copper lug 
supplied for making cable connection. 


DURONZE SAND-CAST PARTS 
IN OVERVOLTAGE PROTECTORS 


Sand castings made from Duronze* II 
ngot are used for all metal parts in the 

ne gap overvoltage protector designed 
nd developed by Pacific Gas and Electric 
Co. for the safeguarding of 
telephone lines. 

High corrosion resist- 
ance of this silicon bronze 
alloy was an important 
factor in its selection for 
this equipment, which is. 
of course, constantly sub- 
jected to weather condi- 
tions. 

Other advantages are 
the high tensile strength 
and dense structure of the 
cast parts. Sand castings 
made from Duionze II 
have a tensile strength of 
approximately 40,000 Ibs. 
per square inch, and are 
imp and clean. They are suitable for 
rts subjected to the attack of salt water 
1 corrosive liquids. Duronze II is su- 
nor to copper in corrosion resistance. 


DURONZE T (Pat, No. 1,510,242) SAND CASTINGS 
COMBINE STRENGTH, CORROSION RESISTANCE 


| Tensile Strength of Castings About 70,000 Pounds per Square Inch 


Comparative tests on sand castings of 
Duronze III, other silicon bronzes, and 
Monel metal emphasize even more strongly 
the properties of Duronze III 


Manufacturers of parts which can be 
| most economically produced by the sand- 
| casting process find in Duronze* III ingot 
| an alloy suitable for extremely severe ser- 


vice conditions. Duronze III (a patented 
| Bridgeport alloy—Patent No. 1,510,242) 
is a silicon aluminum bronze of unusually 
Alloy AT... 15,000 15 8.54 
high tensile strength. with marked resist- Sllov Bt 
ance both to mechanical wear and to cor- 
Alloy Ct 10-45,000 12-16 S.08 
rosive attack. 
Mone! Metal 65-90,000 O00 8.80 
Tests made on samples of Duronze III Duronze II 10,000 20) 855 
sand castings show striking results in Dureaze Il 70,000 25 7.69 


strength and elongation values: 
+t Competitive Alloys 


——- — The specific gravity of Duronze III is 
Lbs. per Elongation Reduction approximately 10 per cent lower than that 
of the other alloys listed, while the tensil 
Sample 1 69.600 21.0 26.5 strength is considerably higher. The us 
| Sample 2 70,400 22.0 27.2 of Duronze III therefore permits the mal 
| Sample 3 73,100 26.5 25.9 ing of castings of much greater strengt! 
| Sample 4 73,700 28.0 29.2 with an actual reduction in weight 
Average.. 71,700 24.4 27.1 (Continued on following page, Column 2 


AnovE: Samples of Duronze III which have been Be_tow: Duronze III sand castings as they cor 
subjected tou mate breaking strength tests from the mold and after rm ‘ ! 
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NEW DEVELOPMENTS 


This column lists items manufactured or 


developed by many different sources. Further 
nformation on any of these items may be 
ybtained by writing the Bridgeport Bra 
Company, who will gladly refer readers to 
the manufacturer or other source 


A vacuum lifter for feeding and position 
ing sheet metal blanks in stamping and form 
ing machines is said to provide safety for the 
operator. A vacuum cup lifts the sheet metal; 
a lever-operated valve breaks the vacuum to 


release, 


A flaring tool is reported to both flare 
and burnish the tube end. The flaring head 
rides against a ball bearing thrust collar to 
minimize friction. Tool 1s regularly supplied 
with collets for 1/4, 3/8, 1/2. and5/8-inch tubing: 
additional collets are available for 3/16 and 


h Sizes, 


A new plating material is said to produce 
an imitation gold plate over brass, copper, 
and other metals. Color variations can be ob 
tained by varying the plating voltage. A coat 
of lacquer is used to protect the permanency 
of the work. 


A polishing and buffing machine is 0! 


the automatic straight-line conveyor typ: 


and is said to be adapted to a variety ol 
hapes and sizes. Machine can be furnished 
in different sizes to accommodate any number 


of wheel-heads. Wheel-heads are of the unt 
versal type, with adjustments for setting 
wheels at any angle from horizontal to vertical 


An electric marking tool is designed to 
produce permanent markings on brass, bronze, 


and many other metals. The marking process 
according to the manufacturer, 1s as simpk 
as writing with a pencil. The tool can bi 


furnished ready to plug into any alternating 
current socket. 


A circular saw is said to be especially suit 


ble for cutting non-ferrous metals. The saw 
le in segments, each segment having 

teeth tipped with tungsten carbide. In 

case of damage to a tooth, the segment can 


casuy replaced. 


A drilling and tapping machine is cd 


gned tor production work on small metal 


parts. Its said to complete both drilling and 
tupping operations at the rate of 1,200 pieces 
an hour. The metal part 1s dropped into one 


of twelve chucks on a revolving table, drilled, 
p wd, and ejected by a blast of au Th 


is automatic. 


DURONZE Ill CASTINGS 


(Continued from preceding page, column 3) 


Duronze III has exceptionally high re- 
sistance to a wide range of corrosive agents, 
and is particularly suitable for use in con- 
tact with acid solutions. It is well adapted 
to the manufacture of parts which must 
combine strength and corrosion resistance. 
Among its applications are valve bodies 
and stems, gears and pinions, water meter 
parts, sewage reclaiming equipment, com- 
pression fittings for underground service, 
pole line and marine hardware, and other 
cases where high strength is required. 


The casting procedure followed for alum- 
inum bronze or yellow brass is equally ap- 
plicable to Duronze III. Care should be 
taken not to overheat the metal during 
melting—nor should it be violently stirred. 
Molds should be amply gated to take care 
of shrinkage. Bridgeport will gladly discuss 
with manufacturers the use of this alloy 
for sand castings. Considerable informa- 
tion on the Duronze alloys is contained 
in the ““Duronze Manual,” available on 
request, 


Fabricated by Many Processes 


Because of the variety of fabrication 
processes to which it lends itself, this alloy 
is suitable for equipment in which it Is 
desirable to use a single metal for several 
different types of parts. Ifa particular item 
cannot be cast economically, Duronze III 
in rod form can be fabricated by hot forg- 
ing or on automatic screw machines. Du- 
ronze III rod in most sizes is supplied with 
the remarkably high tensile strength of 
approximately 100,000 Ibs. per sq. inch. 
Hot forgings average about 90,000 Ibs. per 
sq. inch in tensile strength. These values 
are considerably higher than those pos- 
sessed by other so-called high strength 
bronzes on the market. Duronze III, 
furthermore, is free-machining and can be 
cut about 70° % as fast as free-cutting 
brass rod. The manufacturer can select 
the process best adapted to each part, 
while retaining uniformity of appearance 
and composition. This is a special advan- 
tage where it is desirable to avoid the 
presence of dissimilar metals in contact 


with an electrolyte. 


BRASS TERMINOLOGY 


This is the fifteenth of a series on 
nomenclature peculiar to the indy 
specializing in the making of bre 
bronze and copper alloys. 


Considerable confusion exists in r i 
to the meaning of such terms as 
bar, rod, wire, etc. This confusion ; 
partly from the fact that in certain res 
there are variations between the cd 
tions prevailing in the brass and 
ferrous industries. Moreover, in the brass 
industry itself, the correct term to us 
depends not only upon the shape of a 
of metal and the method by which it 
been produced, but also upon the pwr; 
for which it is to be used. Some of tly 
terms to be defined apply specificall, 
brass and others to copper. 

Ingot, applying to both brass and copper 
refers to an open-mold casting whic! 
intended for remelting to form sand or 
other castings. The mold is usually bri: 
shaped. This definition is in sharp contrast 
to steel mill terminology, in which an ingot 
is a cast bar which will later be rolled 


Brass Terms 


The remainder of the terms in this 
column apply specifically to brass 

Bar designates a piece vertically poured 
in a metal mold, to be later hot or o 
rolled into sheet or strip. 

Billet is a piece vertically poured in 
metal mold which is usually cylindric 
shape, although rectangular molds 
sometimes used. It is later reheated to red 
heat and extruded or hot rolled to forn 
rod or wire, or hot pierced in a Mannhx 
machine to form tubing. 


Wire bolt refers to a rod about 
inches in diameter and 4 to 5 feet 
Wire bolts are vertically poured in a m 
mold and formed into rod or wire | 
cold rolling process. 

Shell is vertically poured into a met 
mold to form a tube with a heavy wall. I! 
is redrawn to form pipe and tubing 

It wil! be noted that each of these tern 
refers to a cast piece, which is later t 
converted into another form. Next mont 
column will discuss the meanings of tern 
applied to different types of copper « 
ings, and also of terms applying to 
shapes formed from both brass and copper 
castings. 
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PHONO-ELECTRIC* ALLOYS— 


High-strengt! 
ir deep drawing, forming and spin- senyer wire 


ning WELDING ROD. For repairing cast 
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CONDENSER, HEAT and 
CHANGER, SUGAR TUBES For 
stean surface condensers, heat ex- 
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DURONZE ALLOYS—Hich-streneth 
icating MN. silicon bronzes for corrosion- 
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COPPER WATER TUBE AND FIT- 
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BRASS, BRONZE, DURONZE 
WIRE--For cap and machine screws 
wood screws, rivets, bolts, nuts 
FABRICATING SERVICE DEPT. 
Engineering staff, special equipr 
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BRASS AND COPPER PIPE 
“Plumrite’* for plumbing, unde 
ground and industrial services. 
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DOMESTIC POWER OUTPUT RISE COPPER TUBING AND SOLDER-TYPE FITTINGS 
AID RAILWAY, MARINE, INDUSTRIAL FIELDS 


PRESAGES APPLIANCE SALES 


nsion in the residential use of power 
reatlyv increased the opportunities for 
ise of copper and copper-base alloys. 
ect result of the rising consumption 
trical energy is the use of large quan- 
s of copper 1n the construction of gen- 
g and distributing equipment and ot 
ssion lines. More important to the 
itor of copper and its alloys, how- 
is the fact that the growth signifies 
reased use of electrical appliances. 
trend of residential power use, con- 
y upward except for temporary set- 
indicates that the possibilities of 

; market are far from exhausted. 
Refrigerators, clocks, irons, washing ma- 
s, water heaters, and oil burners are 
few items from the long list of elec- 
appliances which have played a part 
reasing 1937 residential consumption 
r cent over the 1929 figures. (During 
e same period commercial users increased 

eir demand 28 per cent.) 


Rural Areas Best Market 


Particularly interesting to manulacturers 
of electrical appliances is the extremely 

d growth in the use of electricity 
rural areas in the last two years. In 1935 
| consumers numbered 788,795; last 
the total had swelled to 1,241,505. 
se figures represent an increase of ap- 
imately 57 per cent, but in the same 
the number of kilowatt-hours con- 
I 


i 


ose only 40 per cent. There has 
fore, actually been a decrease in the 
int of energy used per consumer—a 
rp contrast to conditions in the country 
large. where energy consumption has 
en much more rapidly than number ol 
ers. In view of these figures, 1t 1s reason- 
e to assume that purchases of electrical 
liances in rural areas have lagged be- 
nd those in other sections of the country, 
i that a considerable potential market 
sts in the rural districts for the appli- 
ce manulacturers. 
Possible expansion of housing facilities 
i rewiring of existing buildings to re- 
ice Wiring systems rendered inadequate 
increased loads are other activities 
ich are expected to increase the demand 
r copper and copper-base alloys. 


5,000-Year-Old Copper Pan 


Among the exhibits in the University ot 

ennsylvania Museum is a copper frying 
an which was excavated at Tepe Gawra 
n 1930. The age of the pan is estimated to 
e 5,000 years; yet it has so successfully 
esisted the inroads of time that it could 
used today for the purpose for which it 
as originally made—a striking illustra- 
on of the ability of copper to withstand 
he test of time. 


Freedom From Vibration Troubles, Corrosion Resistance, 
Lightness, are Factors in its Increasing Application 


Copper tubing with solder-type fittings 
which has established its superiority over 
more easily corrosible metals for domest 
plumbing installations, is becoming in- 
creasingly important in a long list of appli- 
cations in the industrial and marine fields 

For general-purpose piping in industrial 
plants its major advantages are its ease o! 
installation, long life, low maintenance cost 
and ready adaptability to changes in plant 
structure. Because of its high resistance to 
attack by atmospheric moisture, clean 
water, and solutions that are not excep 
tionally corrosive, it 1 
keeping air and liquids conveyed by it free 
from contamination. Typical examples o! 
its use, In addition to water piping, are 
compressed air lines, air conditioning and 
refrigerating equipment, and piping 
laundries, sugar refineries, breweries, tan- 
neries, dve works, and rayon plants 

Flexible copper tubing can be readil 
bent to clear obstructions, and can be used 
in smaller sizes than ferrous pipe, becaus 
no allowance is necessary for future restric- 
tion of the passage by rust. Maintenance 


s ideally suited for 


Copper and Silver Combined 
In New Container 


An interesting application of copper is 
in the construction of new containers de 
signed for essential oils and similar mate- 
rials. The containers are made of a sheet 
formed by combining a sheet of copper 
with a sheet of silver. which 1s approxi 
mately one-tenth the thickness of the 
copper. The silver is inert to the liquids 
for which the container is used; the com 
bination with copper permits the manu 
facture of a container of adequate strength 
at moderate cost. 


New Metal Coating Process 


A new process for coating brass, copper, 
and other metals with tin is said to be ap- 
plicable to the most complicated fabricated 
shapes. The method consists in suspending 
the articles for a few minutes in an atmo- 
sphere of hydrogen and stannous chloride 
vapor at a temperature of 500 to 600 de- 
grees C. The hydrogen reduces the stan- 
nous chloride to tin which then alloys wit! 
the article. Thickness and composition of 
the alloy formed depend upon regulation 
of temperature and exposure time. 


1 servicing of copper lines assembled 
with solder-type fittings may be readily 
carried out. since by heating the fittings 


he solder of the joint is softened, and the 
itting may be removed and replaced 


out difficulty. 


Marine Service 


The resistance of copper tubing to dam- 
age from vibration 1s one of the tactors 
that make it suitable for the construction 
ol pipe lines on s yhoard. A contribut 
advantage 1s its lightness ght com 
pared to other types of pip T hese ime 
factors have led to its use in other fields of 
transportatior suc r t 
ment, heating, water d es 
rallways, gas es on autom d on! 
ines for hydra brakes 


Approved for Fire-Protection 
Sprinkler Systems 


\ppro' of Bridgeport 's c« 

e with soilder-t 
| rsvsten e | 
Labor tork ] ‘ the Nat 3 rd 
of Fire Underwriters. opens 


Courtesy Amerwan Kadiator Co, 


Copper tube and solder-type fitting re 4 ed for 
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NEW DEVELOPMENTS 


This column ‘s items manufactured or 
developed by many a erent source urther 
intormation on anv ot these may he ob- 
tained by writing the Bridgeport Bra Com- 
pa vho u i refer readers to the manu- 


A wire reel, originally devel 


yped for use 


— COPPER TUBING USES EXPAND 


(Continued from preceding page, column 3) 


case of concealed pipe systems that “‘pipe 
shall be of standard weight wrought iron 
or steel, painted with two coats of good 
protective paint, one before and one after 
installation.”’ 

However, after due investigation, Bridge- 
port's copper pipe was found “‘suitable for 
use in lieu of wrought iron or steel in the 
fabrication of automatic sprinkler branch 
lines when used with listed solder-joint 
* and the following recommen- 


BRASS TERMINOLOGY 


The terms discussed in this colur 
the August issue of the COPPER A] 
BULLETIN, with the exception of ' 
apply specifically to brass. 


Brass and Copper Terms 


There is another group of terms, \ 
may apply to both brass and copper 
which require clear understanding 
terms In this group may be conveni 
arranged in three pairs: sheet and 


| 
th pray gun aid to be titabl type ‘fittings | 
load Fhe complete t consist th tube, for use with listed fittings (solder- fo the tal which dh 
reel with ball-bearing ting and tal | joint type) in fabrication of branch lines, Me 
sith 6 id tool drawer. The reel | trim, of alarm and dry pipe valves, supply | Pech ial resemblances to each other 
vit justable brake which p | and heater connections to gravity tanks, | eet and strip are practical 
g and can be set nt bell line piping and other similar piping of — Jy! wider form is referred t 
the ce n the wire | automatic sprinkler equipment, where | 
working pressures do not exceed 175 Ibs. Rod ar m 
\ polishing attachment can be applied per sq. in., In the types and | believed to be ‘diffe 
CO < In., InNcIUSIVE. | exists. Rod is furnished in straight let 
t pindie, whicl vee M—1!, to 2 in., inclusive. wire 1n the form of coils. For exan 
: ' DP Much valuable information on the prop- | coil of metal 1 inch in diameter is 
‘op Oring erties and applications of copper tubing | whilea straight length !.-inch in diar 
. Pousning wher ' is contained in the booklet, ““Water Pipe | is rod. In other words, straightened 
. Sizes,”’ copies of which may be obtained | cut to length becomes rod. 
A new metal polish Fe ee ae by writing the Bridgeport Brass Company. | Pipe and tube have already bee: 
| based upon Standard Pipe Sizes 
cone’ Copper Alloys Popular for | ferred to as Tron Sizes), the | 
a pipe. In the Case copper water t 
An air cleaner for ¢ we ‘ Commemorative Medals | the nominal size is always %-inch sn 
' | than the actual outside diameter. In « 
‘ words, a 2-inch copper tube has an ; 
‘ It « { rhe copper alloys, long in life because O.D. of 2% inches. Seamless tubing 
. ’ ; they resist the effect of time and weather to brass or copper tube which is « 
’ are peculiarly suitable to the striking o! the dimensions of pipe i a 
: commemorative coins or medals because ¢ vhich is,used for other purposes. 
the inherent attractiveness and popularity 
A new buff j ened for faster « { the rich bronze and warm golden colors | Copper Terminology Only 
tt The btainable. Where other metals quickly | = 
n tarnish or corrode, the copper alloys retail rhe following terms apply to copper 
i their attractive appearance for long periods. | Ingot bar is a multiple ingot, « 
ramagraponine | lent in weight to about three ing 
\ Wire bar is flat poured into a me 
in the shape of a rectangular rod t: 
o - at each end. It may also be end pour 
vhich case the gate end is pointed. $ 
Wrinkle finishes arc now a approximately 4 inches by 4 inches | 
ti we ( | t} past h to o feet long, depending on welght 
to the darker « I Cake is cast In a square open meta 
white ¢ ” used Ww or end poured, and later hot relled 
‘ the baking proce The sheet or strip. 
‘ ‘ dt | Slab is cast in a rectangular open n 
" r t with hort baking scheduk for rolling into strip. 
Wedge Cake, end poured, is a rect 
Barrel plating equipment of the hopp r'ypical of this application are the medals ular bar about 4 by 12 by 12 incl 
tv} ) 1 to give low produc ‘ of high copper br: iss Manulactt noel The aa rolling into sheet or strip. 
gh capac proper cont treat Metal Arts Co., Inc., of ge va N.z Y.. Cake, end poured, is a rectangular 
general a e ellective j | to commemorate the 75th Anniversary of end poured in metal mold for hot 
t! ) with dipping ket | the Battle of ote: Bote into sheet or strip 
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NEW FEEDER SWITCHES USE 
COPPER AND BRONZE PARTS 


New safety feeder switches, designed 
built by Ohio Brass Co., Mansfield, 

O are furnished in ratings of 300 and 
imperes, and are expected to fill the 

or adequate switch installations of 
derate capacities. Following the same 
ral designs as the manufacturer's 600- 
1,500-ampere switches, the new de- 

; are of the quick-make, quick-break 

e enclosed in a fireproof case. An im- 


wrtant use of the new switches is in sec- 

ing mine circuits or heavy-duty 

p circuits. In this type of service the 

tches provide a safe means for discon- 
ting under load without damage. 

rhe working parts, knife blade, and 

tacts of the switch are of pure copper 

Terminals are cast bronze. 


Microstructures of Brass 


lr: Fine grain structure helps to keep surface 
hed cle smooth. RIGHT: Coarse grain 
nere s polishing costs. (Mag. 75X 


ing characterrstics of 


\ 


PROPER ANNEALING FACILITIES IMPORTANT 
| TO THE MANUFACTURER OF BRASS GOODS 


Correct Procedure Will Increase Quality and Reduce Costs 


The manufacture of items from brass or 
other non-ferrous alloys often involves cold 
working the metal to such a degree that 
one or more annealing or softening opera- 
tions must be carried out in the fabricator’s 
own plant. If satisfactory results are to be 
obtained, these annealing operations must 
be performed with as much care as any of 
the other steps in the fabricating process 
Adequate annealing furnaces and equip- 
ment for cleaning the metal in acid solution 
and thoroughly washing it are required 
The fabricator also needs a good working 
knowledge of the annealing process. 

Prior to the first step in the cold work- 
ing process, the metal used by the fabrica- 
tor possesses the characteristics resulting 
from processing at the supplier's mill. Here 
annealing is carried out under the strict 
supervision of the metallurgical laboratory 
and the finished metal is supplied within 


close limits as to structure and physical 
properties, in order that the fabricator may 
use it with the greatest economy. Before 
shipment, samples of the metal are taken 
and laboratory tested to insure the correct- 
ness of all properties. 


Need of Intermediate Anneal 


As soon as the metal has been subjected 
to cold working, that is, forming, stamp- 
ing, cupping or drawing, it hardens. If a 
considerable degree of cold working is in 
volved, the metal becomes too hard to 
work satisfactorily, and under these cir 
cumstances the additional annealing in the 
fabricator’s plant is necessary in order to 
complete the manufacturing process. Un- 
less this anneal is properly performed, exces 
sive product cost or poor quality may result 


Continued on following page, Column 2 
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NEW DEVELOPMENTS 


This column lists items manufactured or 


developed by many different sources. Further 
nitor tion on any ot these tter may b 
obtained by writing the Bridgeport Bra 
Company, who will gladly refer readers to 
the inufacturer or other source. 


An automatic buffer, according to th 
manufacturer, apples equal pressure on a 
critical irlace The machine requires 
munutes or less to set up, and can be used f 
brass, steel, or plastu 


A new lacquer is reported to be especially 


suitable for protecting metal surlaces exposed 
to salt spray ich as small boat parts. It can 
be applied by brush over chromium, bra 
bronze, or copper, and dries in 15 minut 


It is transparent, tough, elastic, and resistant 
to sunlight. 


A calculating rule for determining the 
weight of flat steel lists conversion constant 
for copper, bronze, and other metals. Rul 
includes scales of thickness from .001 to 6 
inches, width from '4 to 96 inches, and length 
from 44 inch to 1 foot in inches and parts of 
an inch and from 1 to 1,000 feet in feet and 
parts of a foot. 


Cutting lubricants for non-ferrous mete! 
are said to be non-corrosive and non-tarnish 
ing. They consist of sulphurized oils in which 
the iphur is permanently incorporated u 
the body of the oil and will not separate out 
Lubricants will not gum or form deposits or 
machine-tool parts. 


Anode bags of glass cloth are reported to 
wd im obtaining the smoothness of nickel 
plate required when a chromium finish ts to 
be applied. Bags are of one-prece tubular con 
struction, sealed at one end by a special 
process, and can be used for all acid solution 
and for many alkaline solutions. 


Threading and tapping operations can 
be performed sumultaneously with a new too! 
even when the thread pitches are different. 
Ihe tool, which can be used on chucking 
machines, turret lathes, and automatic ma 
chines, eliminates rechucking the work. Es 
sentially, the tool consists of an adjustabk 
die-head combined with a compensating tap 
holder. Correct pressure for starting the ex- 
ternal threading operation is supplied by the 
tool-holder, after which the die-head floats 
on its own lead, independently of the tap. 


Melting furnaces for brass and bronze are 
made in three sizes for tilling and two sizes 
for stationary design. Units are gas-fired; 
burners are arranged for equal heat distri- 
bution, 


A pipe vise stand is equipped with power 
unit and check to permit threading, cutting, 
and reaming of all sizes of pipe up to 2 inches. 
Pipe is gripped in a bar-operated scroll-type 
chuck and revolved by the power unit. Chuck 
speed can be varied from 14 to 32 RPM 
Motor is operated from 110-volt supply 


PROPER ANNEALING 


(Continued from preceding page, column 3) 


This intermediate anneal is as impor- 
tant to the fabricator as the original mill 
If the fabricator’s annealing fur- 
nace has in; te juate capacity for his re- 
quirements, he is forced to increase the 
temperature at which he operates his 
equipment, and must reduce the annealing 
time to a short period. Under these condi- 
tions a uniform anneal is almost impossible. 
While parts of the charge may be correctly 
annealed, others may be insufficiently soft- 
ened, and difficulty will be experienced on 
subsequent cold working operations. Other 
parts of the charge may even be over- 
annealed, giving rise to too large a grain 
structure. The finished article will then 
have a rough surface and may even de- 
velop small checks. 


Over-Anneal Raises Costs 


Bright dipping will often reveal over- 
annealing, as the metal takes on a matte 
lustre. Forming or stamping metal that has 
a coarse grain structure stretches it locally 
and causes the surface to become rough. 
An excessive amount of buffing and polish- 
ing is then required. Not only do finishing 
costs rise, but poor quality results. When 
such material is plated, an inferior plate 
is deposited because the grain structure of 
the metal influences the structure of the 
plate deposited on it. 


Securing the Correct Anneal 


Ihe annealing process should therefore 
be carefully controlled to produce a temper 
which best meets the requirements of both 
cold working and finishing. If possible the 
grain structure should be kept as fine as 
possible without leaving the metal too hard 
for the necessary cold working operations 
which follow. The proper grain structure 
will do much to keep the finishing costs 
down and will at the same time improve 
the quality. 

Fabricators who have annealing prob- 
lems can avail themselves of the experience 
of Bridgeport’s laboratories. Suggestions 
and advice will enable the fabricator to 
produce his articles with the greatest ease 
and lowest cost consistent with product 
quality. Bridgeport’s wealth of research 
and experience can often save much time 
and expense for users of brass mill products. 


i 


BRASS TERMINOLOGY 


This ts the seventeenth of a serie 
the nemenclature peculiar to the 
dustry specializing tn the makin 
brass, bronze and copper alloys 


In the case of sheet and strip ther: 
several terms descriptive of operatior 
formed on the metal after the r 
process. In some cases these operatior 
part of the normal manufacturing pr 
in other instances they are intended t: 
duce metal with special characteristi 


Slitting applies to the process of cutt 
wider metal into narrower strips by 
ing it through rotating circular s 
which cut it to the finished width. 1 
process 1s customary in the productior 
widths too narrow to be economically ri 


Shearing indicates the process of trin 
ming the edges of metal on a straight s 
and is usually applied to sheet rather t 
strip. The term 1s also used to different 
metal cut with a shear from that trimme 
with a saw. 


Sawing designates trimming the edges 
by asaw. The process is used for flat sheet 
or bars, generally too thick to be shear 
without breaking or distorting the edg: 


Special Operations 


The terms flattening, patent leveling, 
and resquaring apply to processes use 
when fabricating requirements demand 
solutely flat surfaces or square edges. The 
additional manufacturing expense involved 
increases the price of the metal and thes: 
processes should therefore not be speci! 
unless necessary. 

Flattening is a process by which t 
meta! is passed through special straightet 
ing rolls which flatten it without effectir 
any change in the gage. 


Patent leveling is really a special typ 
of flattening. In this process the meta 
straightened and flattened by stretching 
in a machine which is specially desig 
for the purpose. This term is usually ap- 
plied to sheet. 


Resquaring, as the name indicates, cd: 
notes a process for squaring the edges 
the metal with respect to each other alter 
the rolling operation. This term also a 
plies to sheet. In the resquaring process 
the metal is cut on a straight shear se t! 
each of the corners of the sheet forms 
angle of 90 degrees. 


Camber, applying to sheet, rolls 
narrow strip, designates the departure {ror 
edge straightness. 
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EYE APPEAL IS ENHANCED 
BY BRASS ESCUTCHEONS 


Manufacturers of automobiles, refrigera- 
tors, stoves, and radios are making exten- 
use of brass and bronze escutcheons 
| name plates to increase the merchan- 
ng appeal of their products. The natural 
tractiveness of the copper alloys and the 
ease with which they can be polished, 
ited, or enameled are factors that aid in 
enhancing the appeal of the merchandise 
to the eves of prospective purchasers. 

Fox Company, 3400 Beekman Street, 
Cincinnati, Ohio, manufactures large quan- 
tities of these decorative name plates from 
both brass and bronze and finishes them 
in gleaming chromium plate or in colorful 
enamels. Typical of the company’s prod- 
ucts is the Frigidaire name plate shown in 
illustration, which is made of brass and 
inlaid with enamels. 


"RIGIDAIRE 


Corrosion Studies Reported 


A recently issued report of Committee 
B-3 of the American Society for Testing 
Materials summarizes in tabular form the 
result of studies on atmospheric corrosion 
of 24 non-ferrous metals and alloys after 
six years’ exposure in 9 test locations. 
Results of the change-in-weight tests are 

tt yet conclusive, as many of the test 
samples still show gains in weight. 

A number of interesting comparisons 
vere developed by the studies of changes 
n tensile strength. In industrial and sea- 

ist locations zinc, tin, aluminum and 

iminum alloys, 70-30 brass, and manga- 
nese bronze showed substantial losses in 
nsile strength. The last two alloys named 


ere the only ones among the various 


copper alloys tested to show this effect. 
Copper and the other copper alloys dis- 
layed only negligible losses in tensile 
trength, and similar results were obtained 
the case of nickel and high nickel-copper 
ys. In rural locations no appreciable 
ss in tensile strength was noted except 
the case of tin. 
The data indicate that industrial corro- 
ve conditions are most severe in New 
ork City, and that sea-coast corrosion is 
ost marked at La Jolla, Calif. 


UALITY IS OF FIRST IMPORTANCE 
IN BRASS SCREW AND RIVET WIRE 


Cold heading is probably the most severe 
operation that metal must undergo in the 
fabrication of bolts, screws, rivets, and 
headed products. A coil of wire is fed into 
a heading machine that straightens it, cuts 
it off to the precise length, and holds it 
tightly while it is struck one or more power- 
ful blows, causing one end to swell and fill 
the inside of the die. Most materials shatter 
under such impact, but the stiff, hard brass 
seems to flow like putty to fill the die. 

From the mill processing angle the mak- 
ing of brass screw or rivet wire is a fussy 
job. The alloy must be ductile enough to 
stand heading without developing internal 
shearing strains. If the wire is too soft, the 
shank of the screw or rivet lacks stiffness. 
A soft wire also may flatten during straight- 
ening, and may not shear cleanly and 


squarely, thus producing lopsided heads 


across the grain, the surface will naturally 
open up, and every scratch or blemish will 
be enlarged. Moreover, if the grain struc- 


ture is too coarse, the head becomes rough 
and pitted and may even crack. The micro- 
structure of the wire is, therefore, of ex- 
treme importance, especially when | 

heads or intricate shapes must be produced 

Each heading job, therefore, requires the 
right alloy, correct stiffness, proper grain 
structure, freedom from minute imper- 
fections and uniformity—conditions at- 
tained only by close cooperation between 
laboratory and mill. 

From the fabricator’s standpoint, the 
heading process is probably the most eco- 
nomical way of making strong, precise, 
intricate articles at high speed with little 
waste. The need of costly equipment limits 


the method to quantity production 


Manufacturers of screws and rivets will 
find marked advantages in the use of 
Bridgeport wire, parti ge 
heads, difficult shapes, or items that must 
meet special engineering requirement 


Bridgeport wire will bring profit to many 


jobs that are now considered “headaches 


if 


ithe 
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contains the necessary equipment for deter- 


| An analytical set for use by electroplaters BRA Ss Ss T ERM l N Oo L '@) G Y 
| ing the pH of solutions. Set includes nine 
NEW DEVELOPMENTS This is the eighteenth of a series on 
} pipette, indicator solution, and brush. nomenclature peculiar to the indy 
hectaltz im th : hy 
a This column lists items manufactured or A band saw is reported to be espec Speciaizing im ihe making oO} Ora 
d suitable for metal working shops using n bronze and copper alloys. 
dillerer oOurce rther 
| nds of metal . Its speed is vari able 
chtained by writing the Pridmenort fre from 150 to 450 feet per minute. 
mopany. who will gladiy refer reader > inders are available i 
1 iders to with wheel caps are a in two | The type of finish specified on co; 
} i rer or © ( source, capacities Ot 2 nd 2 » 1S. 
— } rhey preci ion tools with a no-load speed ind copper ahoy has an important 
of 19.040 RPM. Weights for the two sizes Ing both on the cost of the material 
A soldering flux for bra . bronze, and | are said to be only 3! —~ 114 pounds. Units on the attractiveness of its appeara: 
cop t to be p * ended t are ba anced for easy handling. | The selection of one or another of the \ 
t the needs of fast soldering on a ma shes De he relative in 
production basi . Universal valve disks are built up of alter- ous finishes depends on the relative in 
| nate layers of asbestos and metal completely tance of these two factors. In the fo 
! Cable connectors for a wide range of cabl encased in a two-piece shell of copper or other ing discussion the finishes are arrang 
izes use flattened U-bolts for clamping. They metals. They are for use in globe valves, and order of increasing cost, the least exper 
are ava le in y for including angl are d to be suitable for handling air, gas, sive being named first. 
lug T-connector elbows, and stud clamps. tex acid alkalis, and solvents. . 
Machine finish leaves the metal i: 
state in which it comes from the last n 
LARGE STOCKS OF DURONZE SCREWS CARRIED BY ROCKFORD | any 
dipping. 
} | Clean finish is obtained by washing 


oe” Bright dip, obtained by an acid bat 
ee gives a much brighter finish than bi 
mate dip. It removes stains and scale 


is frequently specified when soldering ope: 
ii ations are necessary. It is not recommends 
| SS if close tolerances are needed. 
| ee sa 
| More Expensive Finishes 
: i Polish is the most expensive type of 


finish applied to the original metal. It i 

volves preliminary grinding with emer 
powder, buffing with tripoli, and coloring 
with rouge or similar material. Polished 
thi. H | metals are usually lacquered to prevent 

eee sé marring the surface. 
Vi Ua, Plating involves the application of a 
: fii PU ee coating of another metal to the base meta! 
omy] As in the case of the base metal, different 
grades of plated finish exist. Dull nickel 
| a Mt =m plate and dull chrome plate are obtained 


bits, 


Good News! Duronze Cap Screws rang- | 
ing from 6” x ‘to '4” x 14” with nuts | 
to fit, and Round and Flat Head Machine 
and Wood Screws in many lengths and | sile strength averaging over 100,000 Ibs. 
sizes are now carried in stock by Rockford | per square inch. They resist corrosion and 


} 
es 1? remove dirt and grease; stains ar 
| removed. 

Bichromate dip removes stains 
oe?" brightens the metal. 


by acid dipping and then plating. Thes 
finishes are sometimes designated as dip 
Hii, nickel and dip chrome. 


Buffed nickel and buffed chrome 
brighter finishes obtained by buffing 1 
metal prior to the plating operation. T| 
type of finish is always used when the p! 
is subsequently to be buffed and polishe 
In this case the final finish is known ; 
polished nickel or polished chrome. 


mental quantities without the penalties of 
delay or “made to order” prices. On the | 
Satin or Butler finish is obtained 
dulling the highly polished plated 
by scratch brushing. This type of finis! 
| used when a soft sheen is more desira 
than a high degree of gloss. 


smaller sizes, Duronze screws have a ten- 


Screw Products Co., Rockford, Ill. This season cracking better than screws made 
takes care of orders for trial and experi- of common alloys. 
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JURONZE SELECTED FOR USE 
\N GROVER CASH CARRIERS 


lhe Grover Company, makers of cash 
rs, found in the high strength of 
uronze* II the solution for an unusual 
facturing problem. A longer opening 
needed in the shell to accommodate 
s checks and alteration tags, but the 
I length of the carrier could not be 
eased because of operating require- 
nts of carrier systems which involve 
rt turning radii and right-angle bends 

t many points along the conveyors. 


rit 


When the longer opening was cut in the 
tandard brass shell, it was weakened so 
uch that it easily became distorted. By 
substituting Duronze II for brass, it was 
ossible to increase the length of the open- 
i and retain ample strength, for Duronze 
II, in addition to the ductility of copper 
nd the endurance of fine bronze, possesses 

» strength of steel. Duronze II does not 
come brittle when hard worked, and is 
esistant to season cracking. By making 
shells a trifle longer than standard and 
lding back the extra length, The Grover 
Company produced shells of much greater 


trength than previous designs, while the 
riers remained fully interchangeable 


it} her 
th other types. 


Properties of 
Deoxidized Copper 


Recent investigations indicate that de- 
\idized copper may have definite advan- 
ges over tough-pitch copper when cast in 
apes intended for the rolling mill. Accord- 
ng to reports of the American Institute of 
Mining and Metallurgicai Engineers, com- 
risons were made between a sample of 
» ordinary type of wire bar cast hori- 
ntally in an open mold and a sample of 
leoxidized copper cast in a vertical mold. 
‘lastic characteristics of the deoxidized 
‘per were apparently superior. 


PERIODIC CHECK OF METAL SPECIFICATIONS 
PREVENTS PURCHASING OBSOLESCENCE 


In an era in which the problem of obso- 
lescence is recelving increased attention, 
far-sighted manufacturers are aware that 
obsolescence may enter into the purchase 
of raw materials under outmoded specifica- 
tions as well as into the production process. 
For this reason many fabricators have 
recognized the advisability of instituting 
a periodic check of these specifications. 

Two chief factors contribute to the pos- 


Non-Fuming Welding Rod 
Produces Strong Welds? 


Bridgeport’s Welding Rod No. 192 has 
special advantages in the welding process 
because of its non-fuming properties. The 
rod is manufactured of manganese bronze 
to which a small amount of silicon has been 
added. The silicon content produces the 
non-fuming quality. In addition, it has a 
fluxing action which results in the forma- 
tion of sounder metal and hence of stronger 
welds than can be obtained with ordinary 
types of welding rods. 

The rod flows smoothly during the weld- 
ing process, and produces a clean, bright 
weld, free from the black manganese diox- 
ide film that is sometimes formed by rods 
high in manganese content. 
{Mfd. under U.S, Pats. Nos. 17 ¢ 


il and 1S a8 


The extensive testing facilities of the Bridgeport labor 


in modernizing the 


sibility of obsolescence in metal purchases 
changes in production methods, and the 

introduction of new alloys. In the produ 

tion process, rapid improvements in equi 


ment and methods of fabrication may radi 
cally change the requirements for the metal 
used, even though the finished product re 


mains superficially the same. Moreover 
even though no major changes take place 
in production, the steady deve! 

new alloys has resulted in a cons 


expansion of the metals availabk 


Knowledge of Metals Involved 


} 


A check-up of metal purchasing speci 
cations, in order to insure both maximum 

uality and economy, should therefore b 
made with a full consideration of all the 
factors involved. Most important among 
these factors are the types of fabricatn 
process used and the type of service to 
which the product will be subjected. TI 
successful execution of such a survey re 
quires not only a knowledge of the cde 
mands made upon metals by fal 
and service requirements, but also a com- 
prehensive understanding of the charac 
teristics of the metals themselves 

Many manufacturers find it advisable to 


supplement their own intimate knowled 


ricatit 


Continued on Following Page 


PREPARED EACH MONTH BY THE BRIDGEPORT BRASS COMPANY 


Headauarters for Brass, Bronze 


and Copper 


| 
| | | 
| 
| 
etal specificatwr 


COPPER ALLOY BULLETIN 


METAL SPECIFICATIONS ALLOYS OF COPPER 


(Continued from Preceding Page) 
ae Many readers of the COPPER ALI 
BULLETIN have requested the pul 


1. NEW DEVELOPMENTS 


This column lists items manufactured ot | of their production processes and service - | 
coil T nv diffe rent source Further requirements by the knowledge of metals tion of de tailed technical inlormatior | 
Othe B | possessed by a skilled metallurgist. Metal- various copper alloys. In respons: | 
ta ) writing mh ra » > ats ‘ 
Pam who will eladly refer readers to lurgical assistance in the making of surveys these requests, we are initiating wit! | 
the ifacturer or other source. | of metal specifications is an important part issu€ a series of articles on the COMPOS! | 
— of the service to customers which is made physical properties, fabricating proce 
A new welding cable provides a water- available by Bridgeport's extensive labora- the more | 
cooled connection between secondary taps of tory facilities and skilled engineering staff. | ill “ste copper alloys. Each of the al | 
transformer and portable we on run. It cor | In addition to original research work in Wi ye treated in one or more articles. 
ts of a central rubber core around which 
; the properties of existing metals and the 
e helw id flexible, tinned copper COMMERCIAL BRONZE 
cables. Leads of opposite polarity are sepa development of new alloys, the labora- 
rated by a corrugated live rubber spacer. The tories at Bridgeport are equipped to serve |. Commercial Bronze is an alloy consis 
as an important adjunct to the fabricator’s | of 90% copper and 10% zinc. From t 
ng water througn the core, uter over isa sta] 
ng wanes olde own facilities, by studying the suitability metallurgical standpoint, the use of 
4 woven fabris of metals of various compositions and tem- term Bronze” is questionable, becaus | 
E xhaust equipment for grinding and pol- pers to specific requirements. this term properly applies to an alloy cor 
ishing inne commiate ¢ ; a par of hoods. taining tin, but the industry has used t 
4 pipe connections, and motor-driven blower. name “‘Commercial Bronze”’ for so lon, 
th deli Copper Ground Rods Resist Rust time that it has become well establishe: | 
th to colle Cust, mitting 
ch in air to escape ’ rhere are numerous modifications of 1 
A metal-working lathe provides spindk Bridgeport Copper Ground Rods, made alloy, which, while they are not truly Cor I 
peeds ranging from 40 to 1,200 RPM., cut with a thick, uniform “‘armor’’, of copper mercial Bronzes, are so similar that thy 
crew threads from 4 to 112 per inch, and around a strong steel core, are extensively are included in the same class. ' 
nower longitudinal turning . or 
ha — r le a id mel feeds Of 0.002 used in applications requiring grounding rhe following physical characteristics ay 
to incl tis sar o De ¢ suit . 
nian very small for protection, particularly in soil that is ply only tothe 90-10 alloy. Any modifi 
of brass and other metal moist or has been treated to reduce ground in the composition will of course produ 
A brazing torch is suitable for light braz- resistance. The copper “armor” gives | changes in the physical properties also 
ing, soldering, and for heating copper pipe long life in places in which unprotected P 
inch, a rods rust quickly. Analysis .... .90% copper, 10% 
) h-type Diast Name ranging trom o1 es ae 
age A.S.T.M. Specifications . B36-38T, Sheet I 
in length and *s-inch diameter to 8 inches by | 
.-inch. Temperatures up to 2,500 degrees F. Modulus of Elasticity P 
can be obtained. The torch operates on com- 15,000,000 Ibs. per sq. it 
pre cylinders by th | Density ........ percu. ir 
| Coefficient of Linear Expansion, 
A sanding machine js said to impart a COPPER “ARMOR 0.00001 = 100 r 
gyratory motion which approximates hand : a 79 per deg. C. ( 29-100 C 
anding, and is suitable for finishing lacquer — Electrical Conductivity, \ 
ota *,-horsepower motor mounted on caster- The . 
eq tand, witha flexible shaft for trans- phermal Conductivity, § 
g power to the tool head. en 47% (Copper 100 
A new scleroscope is pocket-size and T 
weighs only one pound. Hardness 1s measured General Characteristics 
Eat by a diamond-pointed hammer which re- B 
bounds after striking the work; height of the FLUSH — MAKES INTIMATE | Commercial Bronze is somewhat strong ' 
rebound ts indicated by a dial which records noun than copper and has equal or better du 
} nes ) | 
the hardness of the metal. SPECIALLY DESIGNED STEEL tility. The structure of the alloy consists 
A includes a of uniform copper and zinc atoms in sol 
' mx tallurgica MUICTOSCOPK and camera assem- | solution. This type of structure product 
bled into one permanently aligned unit. The 4 
im camera 1s equipped with a device that changes L = - = a ductile metal that is suitable for co 
\ the magnification of eye-piece by turning a working and forming operations, but 
chal. Stag ‘int Osco 50) nver aw 
pecimens of apt shape. Exact standard mag point specially designed for easy driving. The subject of Commercial Bronze ar 
ifications for gra‘ size estimations are read- rhe construction of the point protects the | its modifications will be concluded in ax 
i ily obtamed copper against damage when the rod is month’s issue. 
A spot et designed to handle med- driven into the ground, and gives highly | The services of the Chemical and Metallu 
um lding ot s t etal. 
oli efficient electric al contact, gical stati of the Bridgeport BrassCon panyar 
Welding current 1s controlled by means of a Line Material Co. is national distribu- | available to custome rs forthe solution of pr 
<4 heavy-duty switch. tor for Bridgeport Copper Ground Rod lems pertaining to thetr metal requiremen 
Executive Ofices: BRIDGEPORT, CONN.— Branch UOfices and Warehouses in Principal Cities 
SHEETS, ROLLS, STRIPS — Brass PHONO-ELECTRIC* ALLOYS— COPPER WATER TUBE AND FIT- BRASS, BRONZE, DURONZ! = 
bronz:, copper, Duronze,* forstamp- High-strength bronze trolley, mes- TINGS—For plumbing, heating, un- WIRE —For cap and machine seré 
ing, deep drawing, forming and spin- senver wire and cable. lerground piping. wood screws, rivets, bolts, nuts - 
ning WELDING ROD _ For repairing cast. DURONZE ALLOYS-—High-streneth FABRICATING SERVICE DE PT. 
CONDENSER, HEAT EX. ‘ron and steel, fabricating a. silicon bronzes forcorrosion- Engineering staff, spec ial equipment 
CHANGER, SUGAR TUBES For “icon bronze tanks a. i « fresistantconnectors. marine for making parts or complete iten 
steam surface condensers, heat ex- LEDRITE* ROD—For mak- Bridgep rt hardware; hot rolled sheets BRASS AND COPPE R PIPE— 
changers; oil refineries, and process ing automatic screw ma- co for tanks, boilers, heaters, “Plumrite’® for plumbing, un¢ le r- 
industries chine products flues, ducts, flashings. ground and industrial services. 
*Trade-name. Established 1865 
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High Strength— Minimum yield point: 
100,000 Ibs. per sq. in. Has been success- 
fully substituted for heat treated alloy 


and carbon bars in many applications. 


Free Machinability— Machines approxi- 
mately 80% of Bessemer Screw Steel. 
Users report cutting speeds in excess of 


165 surface feet per minute. 


Unique Wearability — Users replacing 
steels “treated” to approximately 300 
Brinell and in some special applications, 
even case hardened steels, with STRESS- 
PROOF No. 2, machined and used as 
received, report complete satisfaction 


with its wear performance. 


STRESSPROOF No. 2 Is Produced By La Salle’s Exclusive STRESSPROOFING Process 


The unusual combination of properties inherent in STRESSPROOF No. 2 Cold Finished Steel 
Bars are obtained only through the La Salle STRESSPROOFING process. Other STRESSPROOF 
teels can be and have been produced by La Salle by this process but STRESSPROOF No. 2 has 
been found to be the most applicable in the great majority of cases. Return the coupon or write 
tor descriptive booklet. La Salle Steel Company, Box 6800-A, Dept. 12B, Chicago. 


STEEL COMPANY 


Producers of the Most Complete Line of Cold Finished Steel Bars in America. 


— = LA SALLE STEEL COMPANY 
wRiTE Box 6800-A Dept. 12B 
FOR 
FREE | ae 
3 Also send to 


Chicago, Ill. 


Please send me booklet describing your new steel STRESSPROOF No. 2. 


A REVOLUTIONARY STEEL BAR 
DEVELOPMENT BY LA SALLE 


No Warpage—Complete freedom from 
warpage after keyseating, splining, thread- 
ing, step-down and similar machining 
operations makes this steel ideal for 
machine tool parts and high strength 
shafting requirements. 


Low Cost—Priced lower than any other 
high strength cold finished bar steel. 


No Heat Treatment Required — Parts 
machined from STRESSPROOF No. 2 
bars are ready for service after last 
machining operation. Subsequent heat 
treating is unnecessary and will destroy 
the combination of high strength, free 
machinability, non-warpage, and wear- 
ability found in the steel. 


Title 
Addre:s __ 
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@ The lead screw and 
helical stoker shaft shown 
above are two examples 
of parts now being made 
from STRESSPROOF 
No. 2. Other parts are 
garage tools, pins, flywheel 
bolts, spline torsion shafts, 
wringer gears, stoker 


worms, and many others. 
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Alloy 


The superior physical, metallurgical and metallographic properties of TIMKEN 
Oil-Hardening Alloy Steels enable better parts to be produced at lower finished 
cost wherever the use of an oil-hardening steel is indicated—as for example in 
automobile transmission gears. 


TIMKEN Oil-Hardening Alloy Steels respond to heat treatment satisfactorily 
and uniformly. Furthermore, they show such uniform distortion that shop prac- 
tices can be placed on a more stable basis, for piloting, lapping and grinding 
are reduced to the point of elimination. 


These steels machine smoothly, accurately and uniformly in any type of lathe, 
milling machine, gear generating or broaching equipment. They are manufactured 
in various analyses suitable for regular hardening practice or salt bath. 


If you use oil-hardening steel it will pay you to try TIMKEN Oil-Hardening Stee! 


and get more and better parts with fewer rejects. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
STEEL AND TUBE DIVISION 


Manufacturers of TIMKEN Tapered Roller Bearings for automobiles, motor trucks, 
railroad cars and locomotives and all kinds of industrial machinery; TIMKEN Alloy 
Steels and Carbon and Alloy Seamless Tubing; TIMKEN Rock Bits; and TIMKEN 
Fuel Injection Equipment. 
ALLOY STEELS 
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BECAUSE THEY'RE 
e VAPOCARB-HUMP HARDENED 


Made of low-carbon tool steel, and carburized in a Vapocarb-Hump Furnace at 1650) 
I’., these button-molds need no finishing in the heat-treat—except a quick, light polishing. 


Because, during hardening, they’re protected by a Vapocarb atmosphere, they’re as smooth 
when they leave the furnace as when they entered it. And because Vapocarb can be adjusted 
to supply carbon as plentifully as the heat-treater wishes, the mold’s carburized case is of any 
required thickness. 

The highly uniform distribution of heat in the furnace, plus the close, fully-automatic 
temperature control by the Micromax Pyrometer, holds molds accurately at carburizing heat 
and holds change in dimensions to the minimum. Molds can be single-quenched, double- 
quenched, or handled in any other way that gives best density, hardness and structure for long 


1;+ 
11iC, 


Write For Catalog T-621 


id LEEDS & NORTHRUP COMPANY, 4927 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS + TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
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BASIC DOLOMITE, INC. now offers 


a full line of basic hearth refractories 
and plastics...from one central source 


@ Now, for the first time, the American steel industry has at its call from a single, close-at-hand, 
domestic source, a complete service on basic hearth refractories. 

Through recent affiliation with Canadian Refractories, Ltd., we have added Basifrit and "695" 
Plastic to our line of Magnefer, Syndolag and Thomasite. These two well-known Canadian 
products will now come to you direct from our Maple Grove, Ohio, plant, strategically located 
at the heart of the steel industry. 

Extensive additions and plant improvements nearing completion provide for production of 
our complete line and afford greatly enlarged capacity ample for future needs. Manufacture 
at this central location, entirely with American materials and labor, already has brought further 
product improvement and substantial price reduction. 

With its many years of successful dolomite experience now supplemented by the similar 
intimate knowledge of magnesite practice of our Canadian affiliate, Basic Dolomite is in c 
unique position to extend a new type of dependable, impartial service to open hearth and 
other furnace operators. Where basic hearth refractories are required, "We've got everything." 


BASIFRIT —The original quick-setting high- MAGNEFER-the popular dolomite re- 


magnesia hearth refractory for both construction and fractory for hearth and slag line maintenance. 


repair. SYNDOLAG-the special dolomite re- 


THOMASITE-the new quick-setting hearth 


refractory with a still higher magnesia content. 


"695" PLASTIC-—the strong neutral re- 


fractory plastic for hot and cold furnace repairs. 


fractory, smaller in grain size than Magnefer, designee 
primarily for the electric furnace. 


RAW DOLOMITE -washed and carefully 


graded to specification. 
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WALWORTH CO. 


A group of 18-4-1 high speed steel tools 
hardened in Hevi Duty Controlled At- 
mosphere Pre-heat and High Temperature 
Furnaces. 


ONY: 


Quality products, such as Wal- 
worth Valves, require quality pro- 
duction tools. In the heat treat- 
ment of their production tools, the 
Walworth Co. use Hevi Duty 
Controlled Atmosphere Furnaces. 
They have found that, with gas 
curtain atmosphere control, scal- 
ing and decarburization have 
been cut to a minimum and that 
the even distribution of heat 
throughout the furnace chambers 
has materially reduced losses 
through cracking. 


Hevi Duty Controlled Atmosphere Pre-heat and High Tempera- 
ture Furnaces at the Walworth Company, Greensburg, Pa, 


Send for Bulletin HD-338 


HEVI DUTY ELECTRIC COMPANY 


TRADE MARK 


HEAT TREATING FURNACES ELECTRIC EXCLUSIVELY 


REGISTERED US. PAT. OFFICE 


MILWAUKEE, WISCONSIN 


Metal Progress; Page 630 


| 
— 
| 
j 


STURDY 


CASTINGS 


OF 


Shapely as a seagull, the body of a 
modern air-ship looks as if gently 
moulded by natural forces. But it is 
encased in no yielding material. 
The powerful ‘‘Consolidated’’ 
bomber that we see hovering over 
San Diego is sheathed in high- 
strength alloy sheets, formed into 
smooth-curving sections by drop 
hammers that give and take tre- 
mendous shocks. Hammer and 


MANUFACTURCRS 


BUT ON THE GROUND— 


base are of MEEHANITE, a special 
and superior processed iron. 
MEEHANITE has high tensile 
strength—up to 60,000 pounds as 
cast, 70,000 pounds when heat- 
treated. It can be made to afford 
great impact strength, damping 
quality, toughness, and machin- 
ability. Corrosion-resistance, heat- 
resistance, and abrasion-resistance 
to an extraordinary degree can be 


Greenlee Foundry Company 


Drop hammers in the plant 
of the Ryan Acronautical 
Company, San Diego, Calif., 
forming sheet -metal sections 
for airplane bodies to be 
used by Consolidated Ai 
craft Corporation Ham 
mer heads, formerly made 
of special steel, and also 
the bases, are now cast of 
MEEHANITE metal. 


provided. The behavior of 
MEEHANITE in the molten state 
gives a smooth, well defined cast- 
ing, remarkable for uniformity of 
structure through both thin and 
heavy sections of even the most 
intricate parts. For specification 
data, address any of the licensed 
manufacturers listed below, or 
Meehanite Research Institute, 
Vandergrift Bldg., Pittsburgh, Pa. 


American Laundry Machinery Co Rochester, N.Y. Hamilton Foundry & Machine Co Hamilton, Ohio 


Atlas Foundry Co 
Banner Iron Works 


Detroit, Mich Kanawha Manufacturing Co 


St. Louis, Mo Kinney Iron Works 


Barnett Foundry & Machine Co Irvington, N. J Koehring Company 

H. W. Butterworth & Sons Co Bethayres. Pa E. Long, Ltd Orillia, Canada 
Cincinnati Grinders Incorporated Cincinnati, Ohio Rosedale Foundry & Machine Co Pittsburgh. Pa 
The Cin nati Milling Machine Co Cincinnati, Ohio Ross-Meehan Foundries Chattanooga, Tenr 

Cooper- Bessemer Corporation Mt. Vernon, Ohio The Stearns-Roger Mig. Co enver, Colo 
M. H. Detrick Co Peoria, Ill., Newark, N. J Vulcan Foundry Company Oakland, Calif 
Farrel Birmingham Co Ansonia, Conn Warren Foundry & Pipe Corp Phillipsburg, N. J 


Florence Pipe Foundry & Machine Co 

R. D. Wood Company, Philadelphia, Selling Agents 
Fuiton Foundry & Machine Co 
General Foundry & Mig. Company Flint, Mich Meehanite Meta! Corporation 


Washington Iron Works 
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Australian Meehanite Meta! Co § 
Cleveland, Ohio The International Meehanite Metal Co. Ltd London 


Pittsburgh. Pe 
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Pioneers in Industrial Science 


Bonno 

| From 1909-1912, Benno Strauss and Eduard 
| Maurer experimented with high chrome-nickel 
' alloys in the Krupp works laboratory at Essen, 
| Germany, seeking a suitable material for 
pyrometer tubes. Corrosion tests showed that 
the 20% chromium alloys remained bright, 


ta while 25% nickel compositions, had become The role of pioneers in stainless and 

: rusty. This resulted in the patenting of two heat-resisting alloys, would not be 

i groups, (.25% carbon, 20% chrome—7% nickel) complete without proper mention of 

: (.15% carbon, 14% chrome—1.8% nickel), such names as Becket, Maurer, Brear- 

which were later developed into what we ley, Haynes, Armstrong, Johnson and 
know today as Stainless Iron and Steel. Marsh. 


THERMALLOY the EVE of QUULITY 


\\® THE ELECTRO ALLOYS COMPANY\ 


CASTINGS FOR HEAT CORROSION 
ELYRIA, OHIO 
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When you buy steels for your tools and dies you are gen- 


erally buying surfaces and cutting edges. If heat treat- 
ment results in decarburization or “soft skin” you are 
not getting the steel you paid for in those surfaces and 
cutting edges. Faulty heat treatment has decarburized 
them, robbed them of carbon content, of hardness, and 


ability to stand up and take abuse. 


The Hydryzing Process for heat treating steels prevents 


decarb. It brings your work out with hard surfaces and 


Lindberg 


December. 1938: 


edges. In addition scaling and carburizing are prevented 
Regardless of the type of steel or temperature, whether 
low carbon, high carbon or high speed, there is no change 
in furnace atmosphere. Check up on Hydryzing by sending 
us several samples of your work today. We'll Hydryze 


and return them immediately, without obligation. 


LINDBERG ENGINEERING COMPANY 


221 NORTH LAFLIN STREET @ CHICAGO 
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WHAT HAPPENS when you replace 
fireclay hearth with 


Wi 
th Fireclay With "can 
hearth ’arbofrayn 


Time required to bri, marth 
nace to Operating © hours 
temperature 4 hours 
Sca ir 
~ heat ji 
Der in 
Period Considerable — 
(due to longe: None 
MALLEABL rn a 
iy Production in 8 hr 
tons 
OUNDRY Life increas 
Of hearth 
Weeks 
< Months 
(300 incr 
Stil] ase 
800d condition 


@ this midwestern malleable iron company 
replaced a fireclay hearth with “Carbofrax™ in 


a furnace used for heating bars for forging. 

The foregoing report tells the whole story of the 
savings they have made. 

Operation—PFurnace operated at 1850°R. to heat 
low carbon bars 28 ft. x x 34 in. to forging 
temperature for manufacture of rail anchors. 
Bars weigh 60 Ibs. each. A furnace load is eight 
bars and as one is drawn a cold bar is charged. 
The hearth is 30 ft. long, 2 ft. 6 in. wide. With 
fireclay the floor was 4 in. thick. Beeause of its 
vreater strength. even at high temperatures, a 
“Carbofrax” floor 2 in. thick carries the same 
load satisfactorily. 

Naturally, theyre enthusiastic about “Carbofrax” 


hearths. Similar savings can be made in YOUR 
heating and heat-treating operations by utilizing 
the high heat conductivity, the great strength 
and the resistance to cracking and abrasion of 
“Carbofrax” hearths. 

Refractory representatives in the offices listed 
will be glad to make a survey for you. 


THE CARBORUNDUM COMPANY, REFRACTORY DIVISION, PERTH AMBOY, N. J. 


REG. U.S. PAT. OFF. 


Distriet Sales Branches: Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh Agent«: MeConnell Sales and Engineering Corp., Birmingham, Ala.; Christy Fire Br 
El Paso, Tes 


Company, ™t. Louis Harrison A Company, Salt Lake Citv, Utah Pacific Abrasive Supply Co., Los Angeles, San Francisco, Seattle; Denver Fireclay Co., 


Carborundum and Carbofrax are registered trade-marks of The Carborundum Company 
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THE CASE When properly annealed 
leable castings have a tensile strength of 
wre than $0,000 pounds per square i 

4 elongation of 10 to 18 per cent in two 
hes. Experts have spent much time seeking 
e best wey to attain these characteristics. 


2. THE OLD WAY Previously, 


castings were loaded into cast boxes or 
pots Petal chips were packed around 
them to afford some protection against 
oxidation anc warpage. This method, 
while necessary, wasted heat—and 
dragged out the time needed for heat- 
ing and cooling. 


3. THE NEW WAY ins modem 


G-E roller-hearth furnace, the castings 
can be loaded on light weys and 
carried through set time-temperature 
cycles. The product is consequently 
uniform for it is all treated alike. The 
deed — of pots and packing is 
eliminated. 


5. SAVES TIME Not long 
annealing took 5 to 10 days. Now 
furnaces take 14 to 32 hours. 

With a 7-day cycle and production of 
100 tons a ye, 700 tons of work are 


4. SAVES MONEY Experience hes 
proved that the change to trays accounts 
for a saving of $3 to $5 a ton because high 
maintenance expense on pots is gone an 
heat is conserved. With a production of 75 
to 100 tons a day, a user saves more than 
$225 « day! 


tied up. At $150 a ton, that's 
$105,000. With a 1 1/2-day cycle, 
150 tons, or $22,500, is tied up. 
Operating capital is reduced $82,500 
a ves At 4 per cent, that’s $3,300 
saved. 


6. THE EQUIPMENT tn addition 


to roller-hearth furnaces, G-E offers pusher- 
tray and ey furnaces for short- 
a 


| 


cycle annealing. All afford lower operating 
cost, shorter cycles, and uniform products. 


Cut Cost Malleable Annealing 


General Electric Furnace 


BENEFIT IN THESE TWO WAYS BY USING ELECTRIC HEAT 


OU can benefit (1) by reducing the over-all cost of — predict the outcome without a test. If your problem is at 
heat-treatment; and (2) by improving the quality of 


your product. 


all unusual, however, they will run 


tests with the samples. There is a te 
small charge for test work, but it is | Yd fier 
refunded if you purchase a G-E furnace. W%, 
Take the Grs nial 

ake the first step toward the reali- pot FREE 


zation of these benefits by arranging — 


As evidence of the first benefit, consider this: the average 
annual return on the money invested in G-E heat-treating 
equipment used in eight recent installations is 145 per cent. 


Let us prove the second benefit to your satisfaction by 
testing samples of your product in our Industrial Heating now—for sample tests. Call the 


nearest G-E sales office or write Gen- ily ngs 
eral Electric, Schenectady, New York. 


Laboratory. Our engineers, who are backed by 20 years of 
experience in this field, can, in the majority of cases, 


GENERAL ELECTRIC PROVES FURNACE PERFORMANCE BY LABORATORY 


ELECTRIC 
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Age 


ERE is a man suffering from a 

bad case of “non-uniform-itis.” 
Variations in the steel he is using are 
playing hob with his production, 
with his product, with his costs and 
with his disposition. 

Chances are he has never given 
l ‘S-S Controlled Steels serious con- 
sideration. Doesn’t know how these 
steels — in which all properties are 
kept consistently uniform — have 
cured other situations far worse than 
his. 
We offer these testimonials: 

In one plant making nuts and 
bolts, their use of U-S-S Controlled 
Steel has increased production per 
machine from 4000 Ibs. of nuts per 
day to 8000 and 11,000 Ibs. With one 
punch they obtain 20,000 nuts in- 
stead of 3000. With one set of dies 
they now process 140 tons as com- 
pared to 10 or 20 tons prey iously. 
An agricultural chain manufac- 
turer is reeling up miles of finished 
chain made to very restrictive physi- 


cal properties. States that his use of 
U-S-S Controlled Steel in- 
creased the physical properties of his 
chain at least 257 —with no increase 


in cost. 


A ball bearing manufacturer writes 
us that he ts making a better and 
more uniform ball bearing race than 
ever before, because U-S:S Con- 
trolled Steels give him exact contro! 
of hardness penetration, distortion 
and other factors of carburizing 


operations. 


A prominent gear manufacturer 
using U-S-S Controlled Steel speci- 
hes fine grain structure in one size 
and coarse grain in another—and 
gets it. Now obtains a uniformly 
hardened product, with a single, 


standardized, heat-treating schedule. 


A heat-treater reports that he is 
able to reduce cold straightening 
with a resultant marked improve- 
ment in fatigue-life. Of special im- 


portance because it was not possible 


or economical to submit the parts to 
a sub-critical stress-reheving anneal 
Careful selection ot the proper grade 
of uniform U-S-S Controlled Steels 
reduces his warpage and distortion to 
aclearly defined.consistent minimum 

In all these applications, the suc 
cess of U-S-S Controlled Steels im in- 
creasing product quality, in smooth- 
ing out processing difhculties and in 
reducing cost 1s due to one important 
fact. They offer the user plain car- 
bon steels for forging, forming, heat- 
treating and machining in which a/. 
quality factors are definitely prede- 
termined and kept consistently unt- 
form, shipment after shipment. Pre- 
cisely controlled analyses and grain 
structure eliminate those mysterious 
differences which make tt so difficult 
to obtain consistently uniform re- 
sults with ordinary steels 

Why not invite one of our metal- 
lurgists to look over vour production 
line. Let him prescribe Controlled 
Steels where he thinks they will do 


you the most good, 


Controlled Steels 


CARNEGIE-ILLINOIS STEEL CORPORATION 


~ 


UNITED STATES STEEL 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


Pittsburgh and Chicago 
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SPENCER TURBOS 
ON "THE ELECTRIC FURNACE 
COMPANY” EQUIPMENT 


The Electric Furnace Company of Salem, Ohio, 
builders of Electric and Fuel Fired Industrial 
Furnaces, is another of the prominent furnace 
companies which has used Spencer Turbos for 


years on their furnace equipments. 


Several recent installations showing their 
furnaces equipped with Spencer Turbos are 
shown at right. 


Spencer Turbos were selected for these 
furnaces because they can be depended upon 
to stand up and deliver steady air pressure day 
after day, quietly and with practically no main- 
tenance expense or attention other than oiling. 


THE SPENCER TURBINE COMPANY HARTFORD, CONNECTICUT 


35 TO 20,000 CU. FT. 300 H. P. 8 OZ. TO 5 LBS. 
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THE 
MOLYROENUM TUNGSTEN 
HIGH SPEED STEELS 
MAPELTED UNDER THE 
GENERAL TEADE NAME 


MO-MAX 


FOR QUANTI 
PRODUCTION 


AND QUALITY 


HIGH $ 


TUNGSTEN 
D STEEL 
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| 
| 
.. SHIFT TO... 
4 
under patents owned or controlled by ‘said 8755 


MM 


= 


th 
Wee. 
tb 
Tt 
Te, Rotors being 
“assembled” 
if by die-casting 
Alcoa Alumi- 
ty num Alloys. 
ON the fact that electrical conductivity Hivdraulic extrusions offer unique design advyan- 
of Aluminum varies according to the alloy, tages. Alelad* products have extremely high resist- 
motor manufacturers obtain different: starting char- ance to corrosion. Alumilite” finished products provide 
acteristics in squirrel-cage motors with apparently colors and good resistance to abrasion. Pressings open 
i identical rotors. The production of these rotors up new economies in fabrication. Aleoa screw machine 
2 by the die-casting method is pictured here. Molds stock permits a substantial increase in cutting speeds 
and casting procedure remain the same: simply the And Aluminum has many other desirable properties. 
ey Alcoa Aluminum Alloys are changed. For data on all the properties and com- 
ibe You can make the alloys of Aleoa Alumi- mercial forms of Aluminum. write for the 
1 num work for vou. Available in every com- booklet. “Alcoa Aluminum and Its Alloys.” 
if mercial form, they provide a wide range of There is a best alloy for each purpose 
possibilities, and can be fabricated by stand- ALI MINU™M COMPANY OF \MERICA. 210] Gull 
ard metal-working methods. ALLOYS Building. Pittsburgh, Pennsylvania. 
i OA ALUMIN | *Patented 


ALC OAl 
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iy vsionsof Alcoa Aluminum die castings are stable: 


. 


there's no tendency for the metal to 


when subjected to high temperatures. Witness the per- 
feet performance of Aluminum equipment in the hot, 
moist atmospheres of processing plants. And the con- 
tinued, smooth operation of closely -fitted parts exposed 
to the heat and high humidity of the tropics. You can 
depend upon Aleoa Aluminum die castings to retain 


their original shape and size. 

The superior heat conductivity of Alumi- 
num is a valuable asset where heat distribu- 
tion is a problem. Aluminum can be given a 
wide variety of attractive surface finishes 


“gre even 


OF ALLOYS 
CA ALUM@INU 


— 


Showing fineness 
of finish ond 
detail obtained 
with Alcoa Alumi- 
num Die Castings. 


and, even when working at temperatures of several 
hundred degrees, it retains its fine appearance. 

With Aluminum die castings, you get the combined 
weight savings resulting from the natural lightness of 
Aluminum and the thinner sections possible in’ the 
die-casting method. 

Aluminum, of course, is resistant to corrosion. All of 
the advantages of die casting are retained with Alumi- 


num; parts can be quite intricate, surfaces fine 
and dimensions accurate, thereby eliminating 
many expensive, tedious assembly and ma- 
chining operations. ALUMINUM COMPANY OF 
America. 2101 Gulf Building. Pittsburgh, Pa. 
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THe vertical Cyclone Tem- 
pering Furnace is used primarily on the production 
line for tempering light and heavy loads with equal 
facility—equal accuracy. Work is handled in baskets 
as illustrated, and plus or minus 1-point Rockwell 
“C” is the usual specification for Cyclone Tempered 
work. Profit by this precision in your own plant— 
save through Cyclone economies. Cyclones are built 
for either gas or electric heating. Accuracy of control 


is common to both. 


Toots, DIES, and smal! 
production jobs are conveniently and accurately 
tempered in this Box Type Cyclone Tempering Fur- 
nace. Parts can be placed directly on the grids as 
shown or into small mesh trays. All parts are visible 
when the door is opened and any can be removed 
prior to others. Temperatures are quickly changed 
—and, of course, the Box Cyclone utilizes the same 
famous heating principle as the vertical production 
Cyclone. Temperature range is to 1250° F. Write 
today for literature on either the vertical or tool 
room Cyclone. Address Lindberg Engineering Co., 
221 North Laflin Street, Chicago. 


‘TLLINOIS | 


Vetal Progress: Page 642 


4 
1 
= = 
C 
ty R 
Hh PRODUCTION TEMPERING .... AND TOOL ROOMS 
— 
| 
- 
j j ~ 
7 
f 
222 N. LAFLIN STREET £CHICAGO, 


Wheel of MICHIANA 
High Temperature Fan 
—all cast alloy mate- 
rial— new in design 
end construction. 


In the vital parts of MICHIANA High Temperature Fans the design 


eliminates entirely the use of screws, bolts, rivets and welds... . 
Further — it permits free and independent expansion of those parts 
radially and axially. . . . They meet the need for fans that will stand 
up in applications where extremely high temperatures are encoun- 
tered... . The alloys used—MICHIANA Heat-Resistant Castings 


—have been successfully applied in industry for over 20 years. 


Let us mail you our new Bulletin 638 and capacity data. 


MICHIANA PRODUCTS CORPORATION 


Michigan City, Indiana 


HIGH TEMPERATURE 


N 
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One way to MODERNIZE your fool 
K room without spending a cent 


ie: New equipment is not the only way to bring mod- ing practices with which you are already familiar 
5 ern money-saving methods to your tool room. 


Because it is based as much on your knowledge ot 
Whether your equipment is old or new you can 


effectively apply the Matched Set Method of Tool 
Steel Selection. This proven Carpenter procedure 


tool making as on our knowledge of tool steel, you 
will find this unique method easy and safe to use. 


; i his method to you we have pre- 
makes it easy to lower tooling costs and bring To 
-onvenient, immediately useful Wall Chart. 
tool performance in line with latest practice. 

It will help you put your finger on the right tool 
the For instance, suppose you want greater wear re- steel for every job and indicate how you can 
. sistance in an intricately shaped forming die. The 
1 Matched Set Method helps single out the best tool 

j steel to use almost as fast as you can name the Write today for your copy of Carp 


i iali ; . Without cost or 
1P specialized requirements of the tool. Tool Steel Selector Wall Chart 


avoid mysterious tool failures. 


obligation, you can take this easy step toware 
Furthermore, you have in black and white exact better tools and modern tool making methods. 
heat treating information and complete working 


data on the steel. In no case does this method THE CARPENTER STEEL COMPANY 
involve a radical departure from those tool mak- READING....... PENNSYLVANIA 
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THE PROBLEM —Twenty feet of wire 
per minute slides over this little mandrel 
which spaces the wire to form flexible steel 
cable. The metal-to-metal sliding action 
gelled every tool steel tried. 


THE SOLUTION —A mandre! was made 
from Carpenter K-W—the slippery-hard 
tool steel. It resisted wear so successfully 
that K-W mandrels have been doing the 
job ever since. They give three to four times 
the life of anything ever used before. Have 
you @ galling problem for K-W to solve? 


THE PROBLEM — This transfer finger has 
to pick up the work -hold it tight for accu- 
tate machining —then eject it-and do this 
40,000 times a day. Steel after stee! was 
tried to get away from repeated breakage 
of the transfer fingers. None were tough 
enough to last more than a few hours. 


THE SOLUTION —Someone suggested 

arpenter Solar tool steel. Its buildog 
toughness overcame the trouble. Solar 
transfer fingers are giving upwards of two 
months service—and hitting the fhree 
million mark in production. Where can 
you use the toughness of Solar? 


4 
in 


TO TOOL STEEL USERS IN U.S.A. 


THE CARPENTER STEEL COMPANY 


133 W. BERN STREET READING, PA. 


Please send me free, and without obligation, a 
copy of your large Wall Chart Tool Steel Selector. 


Firm nome must be given 


TITLE 
4 


“ROCKWELL” 


SUPERFICIAL 
HARDNESS TESTER 


SCHICK Dry Shaver. Inc. had the problem of precision production testing of 
te their shearing heads of thin hard steel for the purpose of insuring a nice, 
P heat-treating job on each and every one of their shavers. They selected the 
i “ROCKWELL” Superficial Hardness Tester for testing these very thin parts 
12 four years ago. ‘Two years later they ordered a duplicate. THEY HAVE 
FOUND THESE MACHINES THOROUGHLY DEPENDABLE. 


For 
Thin 
METAL 


Soft or Hard 


Only Wilson 


fe 379 Concord Ave. L “ROCK WELL” 


ii New York MECHANICAL INSTRUMENT CO.. INC. HARDNESS TESTER 
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“ROCKWELL” | 

Nitrided SUPERFICIAL 

STEEL HARDNESS TESTER | 
All Shallow Tests 


This photograph 
is actual size 


DeVilbiss Company. four years ago, ordered one of these “Superficial” 
type “ROCKWELL” Testers for general use where indentation tests had 1 : 
to be exceptionally shallow. For testing nitrided spray gun fluid tips this Va 
tester has for some time. in addition to other jobs, enabled them to hold these ‘ | fe 
parts to within 70-80 on the 30 N seale of the “Superficial” machine. The " 


nitriding is done to produce a case approximately .007” thick. THOSE WHO 


TEST PRODUCT ARE NOT AFRAID OF THE TRUTH. 


Only Wilson 
makes the 
379 Concord Ave. 


“ROCKWELL” 
HARDNESS TESTER MECHANICAL INSTRUMENT CO.. INC. New York 
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MICROMAX 


PUTS ITS FINGERS ON TEMPERATURE’S PULSE 


The Micromax Pyrometer’s micro-sensitive, no-clearance Balancing Unit does som. 
thing of unique benefit to every temperature-recording or controlling problem. . . . 
Because of it, the Micromax temperature-driven needle can’t move without the motior 
being acted on. The appropriate response of fuel valve, recording pen and indicating 
pointer takes place whenever temperature affects the needle . . . however slightly 


\licromax acts early, sets new standards, for recording and for control. 


LEEDS & NORTHRUP COMPANY, 4927 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


\d N 6) 
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SALES OFFICES: CHICAGO 420! IRVING PARK ROAD CLEVELAND): ETY FOR SAVINGS BUILDING DETROIT 
) GENERAL MOTORS BUILDING + PHILADELPHIA 263 COMMERCIAL TRUST BUILDING + DISTRIBUTORS IN PRINCIPAL CITIES ; 
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nemoues all [or0eigu elements from the 


bond with the flux coating to follow." 


BUILDER OF BETTES 
| ( WELDING ELECTRODES 
LU Use in ALL ANALYSES 
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E feel that merely meeting your specifica- 
tions is not enough. It’s the “hidden” 
values that the usual test pieces do NOT indicate 
that are much more important—values we de- 
velop through the use of tested steels... careful 
heating and forging...slow cooling, exact and 
thorough heat-treating. In short, tested steels 
and superior processing account for the HIGH 
QUALITY and LONG SERVICE for which Finkl 
Forgings are noted. 
@ We invite your inquiries for rough or 
finished, Alloy and Carbon steel forgings 
— particularly for those in which extreme 
DURABILITY is required. 
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CANADIAN 
LICENSEES: 

Atlas Steels, Limited 
Welland, Ont. 


A. FINKL & SONS CO. 


This is on Alloy 502 batch-type carburizing 
basket. For literature on our alloy castings, 
ask for “Every Shape and Form.” 


(Below) Showing part of a battery of carbon combustion 
furnaces in the laboratory of The Ford Motor Company. 


YOU HAVE? 


Well, you'll have good heat-treatment, if you use Hoskins Electric Furnaces. 
The one shown above is used by the Universal Cyclops Steel Company for 
drawing high-speed and hardening carbon steel tools. ...We make electric box 
type and pot furnaces in several sizes, one of which will handle well your 
“fussiest’” heat-treat job. Send for Catalog-56, describing them. 


(Right) An enameling 
fixture designed by 
us for the bath-tub 
made by Briggs. We 
offer a personalized 
engineering service 
on design of castings, 
or on any problem 
you hove, related to 
the things we make. 
You are invited to 
write to us. 


An electric Recording Pyrometer, that is also portable 
is often very handy to have around. This one, coli- 
brated for Chrome! couples, is described in Ca'alog 56 


HOSKINS 
PRODUCTS 


HOSKINS MANUFACTURING COMPANY, DETROIT, MICHIGAN 
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ELECTRIC HEAT TREATING FURNACES - - HEATING ELEMENT ALLOYS 
THERMOCOUPLE AND LEAD WIRE - - PYROMETERS - - WELDING WIRE 
f > ; ti 4 t + + HEAT RESISTANT CASTINGS - - ENAMELING FIXTURES - - SPARK PLUG 
i ELECTRODE WIRE - - SPECIAL ALLOYS OF NICKEL - - PROTECTION TUBES 
a 


“SUPER” FORGING PUT! 


>R} | 


“THIS HEPPENSTALL CRANK = (Later) “YOU'RE RIGHT, 
((2.€.30 ALLOY) CAN TAKE ‘SUPER’... TWO YEARS...AND_ 


You, too, may have some problem like this one...an HEPPENSTALL PRODUCTS... 


actual instance from the service files of Heppenstall. Die Blocks . . . Shear Knives... Hammer Rams... 
Piston Rods . . . Tinning and Galvanizing Rolls rs 


Heppenstall forgings, die-blocks, or shear knives may help ..» Gellert Tongs . . . Locomotive Axles, Pins and 

you to solve it. These products start with finer steel... "ds - - - B-1.5. and O.H. Alloy Steels . . . Carboa 
and Alloy Forgings. 

produced in a modern plant, and backed by three gener- — 

ations of active experience. The service-life reflects the é Zz) : > 


extra care and skill behind each operation. 


“CRANK BREAKAGE ON THIS “WE'RE WAY BEHIND SCHED- SUPER’ FORGING REPORT. 
PRESS IS AVERAGING ONCE ULE... WHAT CAN WEDO ING, GENTLEMEN ... I'VEGOT 
| SERVIER... 
RAP.” GC ] ¢ These Aids Tol ry 
¢ 


Recent 
Installations of 

Salem Circular 

Soaking Pits include 

the 8 pits in large British 

Steel Plant pictured here and 

5 pits now complete at 

the Atlantic Steel 

Company 
Atlanta, Ga. 


SALEM, OHIO, U.S.A. 


Chicago - Detroit - Pittsburgh f 
New York - London - Paris 4 
» Berlin - Welland, Ontario he 
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WHERE HIGH PRESSURE MUST BE CONTROLLED 


When oil drilling encounters pressures of several 
thousand pounds per square inch, there must be no 
“ifs” or “buts” about the blow-out preventer’s capacity 
to hold things in check. In one particular type of blow- 
out preventer (6000-pound test), thrust screw and 
head bolts play a vital part in preventing accidents 
and waste. They are made of Chrome-Moly (S.A.E. 
4140) steel because: 

(a) Chrome-Moly bolt stock can be heat treated 
in tonnage lots with perfect assurance of consistently 


developing the combined strength and toughness to 
withstand heavy loads and to prevent threads from 
stripping. 

(b) Chrome-Moly bolts are readily machinable 
after heat treating. 

Bolt and parts manufacturers seeking to speed up 
and simplify production, reduce costs, and still give 
their customers a better product, should send for our 
free book, “Molybdenum in Steel.”’ Climax Molyb- 
denum Company, 500 Fifth Avenue, New York. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 


Climax Mo-lyb-den-um Company 
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e GRASSELLI Sulfuric Acid was first 


produced in strength suitable for early 


manufacture of iron and steel. Today 
it is available in all grades and 
strengths at points convenient to indus- 
trial centers. © As with Sulfuric Acid, 


GRASSELLI Fluxes, Inhibitors, Cleaning 
Chemicals and other Acids were devel- 
oped to meet the needs of producers 
of iron and steel and its products. 


Technical service is available to assist 
in the use of GRASSELLI Chemicals. 


SALES OFFICES: Birmingham Boston « Charlotte * Chicago Cincinnati* Cleveland Detroit» Los Angeles * Milwaukee 


New Haven * New Orleans * New York « Philadelphia * Pittsburgh * Rensselaer * San Francisco « St. Louis * St. Paul 


REG. U.S. PaT. OFF 


E. 1. DU PONT DE NEMOURS & COMPANY, INC. 
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UNIVERSAL TESTING MACHINE 


CAPACITY 10,000-—20,000 LBS. (5,000—10,000 KGS.) 


High columns, for testing wire, rope chain, etc., 
in long lengths and a clearance of fifteen inches, 
make this machine outstanding in the low- 
capacity field. 

Other features include the Olsen Mechanical 
Pendulum Weighting System and a Four-Speed, 
Automatic Gear Box for applying load to the 
specimen. 

There are many reasons why 
this machine will meet your 
particular testing problem. 
Send for our illustrated catalog 
describing this and other Uni- 
versal machines in our varied 


We will welcome you 
at our Booth 17. 

Power Show, Grand 
Central Palace, week 
of December 5, 1938 


‘TINIUS OLSEN TESTING MACHINE co. 
1202 BUTTONWOOD STREET, PHILADELPHIA, PA. 
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A precaution about specifying 
the McQuaid-Ehn Test 


Many users who heat-treat steel in their own 
plants find grain size important to their opera- 
tions. Some prefer “coarse-grained” steel, with 
its deeper hardening characteristics in quench- 
ing and its somewhat better machinability. 
Others want “fine-grained” steel with its greater 
impact strength and toughness and its minimiz- 
ing of distortion in heat treatment. 


Coarse-grained and fine-grained. Since almost 
all types of steel can be made either coarse- or 
fine-grained, there has been a growing tendency 
to specify grain size by including in specifica- 
tions the A. S. T. M. E19-33 carburizing test, 
also known as the McQuaid-Ehn Test. 


The McQuaid-Ehn Test was developed sixteen 
years ago as a method of classifying carburizing 
steels, though today its use is by no means re- 
stricted to these grades. It is based on a micro- 
scopic examination of a sample which has been 
carburized at 1700 deg. F. and then slowly 
cooled. That the test is reliable for carburizing 


A word about 


GRAIN SIZE 


These micrographs are of the same stee! 
specimen at left was normalized at 
1825 deg. F specimen below was 

normalized at 1625 deg. F 


and other treatments around this temperature 
has long been established. 


A warning. However, most authorities now 
agree that no steel should be classified as “‘fine- 
grained” or “coarse-grained” without first taking 
into consideration the temperature at which it 
will be heat treated. For example, a “coarse- 
grained” steel, as classified by the McQuaid- 
Ehn Test, would be coarse-grained when treated 
at 1700 deg. F.; it might be coarse-grained when 
quenched from 1600 deg. F., or it might be fine- 
grained. The McQuaid-Ehn Test will not show 
this—consequently this test should not be used 
indiscriminately in specifying grain size for all 
heat-treating operations. 


If this is important in your operations, we sug- 
gest you discuss it with a Bethlehem metallur- 
gist. He can advise if the A. S. T. M. E19-33 
test is what you should specify or if, instead, an- 
other method of testing will better fit your prob- 
lem. There is no obligation on your part for this. 


A paper entitled ‘‘Which Grain Size” appeared in the March, 1937, Transactions of the A.S.M, 
If you would like a reprint of this, write Bethlehem Steel Company, Bethlehem, Pa. 
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Slide-wire contact, recording pen, and control actuating 
mechanism--the three are one integral unit; their physi- 
cal relation is fixed in the new Foxboro Recording- 
Controlling Pyrometer. They move as one... always! 
There are no linkages, belts or gears between them to 
cause inaccuracies. The slightest change in measure- 
ment produces a corresponding movement of record 
and control system. This is one of the exclusive Foxboro 
advantages that assures efficient and accurate opera- 
tion. » » » A mechanically simple, dependable and sen- 
sitive mechanism operates the control contacts. An 


UNIFIED ACCURACY 
OF 


INDICATION 
RECORD 
CONTROL 


entirely original and unique automatic balancing 
mechanism is used. Contact construction provides a 
flexibility that makes possible the operation of regulat- 
ing apparatus and signals, or different phases of regu- 
lation through separate circuits in one instrument. » » » 
Learn of the many outstanding features and the un- 
excelled performance of this new Foxboro Instrument. 
Write for Bulletin 765. 


THE FOXBORO COMPANY 
52 Neponset Avenue, Foxboro, Mass., U.S.A. 
Branch Offices in 25 Principal Cities 


REG. U.S. PAT. OFF 


RECORDING CONTROLLING PYROMETER 
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ALLURGICALLY-MECHANICALLY 
4 
| 
i 
H.H.H. 
Installation 
Warner 
Automotive 
AUBURN, IND. | 
OTH SCREW Conveyor is designed as a high tempera- move empty or loaded tray) of an empty tray is 8 Ibs. and of ie te 
re mechanism. It is inherently “full floating.” At no a loaded tray 20 lbs. No chance for damage to alloy in case Beare 
loes it depend upon accurate registration of the mech- of a jam because rolling friction provides automatic, positive ie 
with the charge or any mechanical components. The safety. 
is simple, rotary, uni-directional with no reversal of 
es, and speed is easily controlled thru standard variable SMOC ITH S( ‘R EW v 
drives. All friction is on time-honored “grindstone” 7s tina . 
gs similar to General Alloys roller rails in service 18 : ' bs 
\ pe ‘ . 1. Permits the use of lighter trays. 5. Maximum flexibility of time ' 
All loads and frictions are below those in common use. evele with minimum lest time 
x friction bearings are available for high loads. 2. Insures longer life trays be- and waste heat. Hugh 
cause ramrod effect of pusher 
ear sr rs » pails are easilv r trays eliminated and % onserves heat—no dummy loa 
rings, rollers, muffle rails, etc., are easily replaceable ays ed a when chareine and discharging 
able as to alignment. 3. Eliminates expansion of trays 7. Fully reversible—can be charged R 
j j inci : against full furnace load. and discharged from same end. % 
ment is the simple principle of angulating rolls on ; a arr 
hee's of a small carriage on a rotating cylinder. The Permits intermittent charging 5. Fully gearantoss by 
= and reduced capacity operation largest exclusive manufacture! 
vb pull (excess tractive force over that necessary to without loss of efficiency. heat resistant castings * 


ENERAL ALLOYS COMPANY, BOSTON, MASS. 


BRANCHES IN TWENTY PRINCIPAL CITIES | 
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POTS 
CARB. BOXES 
FURNACE PARTS 


@ High Creep Strength 


00 Ib. Lead Pots ‘ 

REPEAT ORDER - (Load Carrying) 
Pots lested TWICE our Guarentee 
@ Permanent Ductility 


(Prevents Cracking) 
@ Full Engineering Data 


@ Superior Foundry 
Technique 


@ Centrifugal Castings 


@ 14 Years Experience 


FURNACE ROLLS SPUNCAST 
50,000 hrs. from previous Send for 


Design and Selection of Alloys for Heat Treating 
Furnaces” and **Calite Pots, Boxes & Retorts™ 


UF AMERICAN 
HE CALORIZING CO. 
A D A L THE Manufacturers High Temperature Metals 


Note: This statement includes Colorized Steel—as well as Cr-Ni Alloys 


420 Hill Ave. = Wilkinsburgh Sta. = Pittsburgh, Pa. 


A VERICAN  Radials have 


am enviable reputation for long pro- 
ductive life precision  perform- 


ance. Engineers of the American Teol Y FINE TOOL STEELS 


Works Company. builders of Ameri- 


ean Radials, Ampco Metal for » FOR EVERY PURPOSE 


elevating nuts, because only Ampco > 
Metal provides the qualities of wear é CI 


resistance and long life required to 


protect the vital elevating mechanism 


of these tools. To Those igi n wool 


bo 
straight caf 
Ampeco Metal is the invariable choice 
ica 
of machine tool builders for extreme len 
service parts where resistance to wear 
and maintained accuracy are essential, 
igher 
a up well under shoc | 
4 in 
| ‘J mean more to ve 
Milwaukee, Wis. Dept. MP-12 price Wi 


added prod 


resistance: 


wea 


in some one of its six 
erades Ampco Metal can 
very probably solve a 
problem for you why 
net check with us 


The book “Ampeo Metal 
Uses in Modern tn- 
dustry’ will interest you: 
write for a copy 


BEFORE YOU SPECIFY... INVESTIGATE amPpco. ALIQUIPPA, PA. 
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ENTRIFUGAL castings produced by 
Misco include Headers, Manifolds, 
Radiant Heater Tubes, and many other 
unusual shapes. Equipment manufacturers 
specify Misco for all tubular castings be- 
cause centrifugal castings produced. by 
Misco are accurate and sound. Misco also 
produces better sand castings in stationary 
molds. More than 2000 progressive com- 
panies use Misco centrifugal and station- 
ary sand castings. 


MICHIGAN STEEL CASTING COMPANY 


Ome of the World's Pioneer Producers of Heat and Corresion Resistant Alloy ¢ astimgs 


1980 GUOIN STREET, DETROIT, MICHIGAN 
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10°) 1. thick « 10° 0" long Wisco *“Cen- 
tricast”’’ Header. 6° radial outlets chamfered 


for welding. 
*Trade Name Registered 


4. Do « thick Misco “Centricast™ 
Radiant Heater Tube 


Member Alloy Casting Research Institute 


Heat and Corrosion Resistant Alloys 
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Sheet steel has brought about a 
revolution in better products and 
greater safety — now J & L sets 

its rolls for future developments 


(merica’s determination to have newer things for 
better living is shown in the ways steel has cony 
into our daily lives to give us safety, comfort an 
beauty. All-steel automobile bodies, steel refriger- 
ators, steel furniture, steel equipment of all kinds 
steel throughout the home— all make us appre- 
ciate the long step forward we have taken wit 
steel in the form of wide sheets and long strips 

And in that stride, Jones & Laughlin is : 
leader . . . in installing advanced manufacturing 
equipment ...in developing new applications... 
in making a better product. J & L’s new %-ine! 
Continuous Strip Mill is a mill of the future 
operation today. And in the race to new uses for 
steel, J & L men and machines will respond wit! 
the pioneer spirit that has made Jones & Laughlu 
a partner in progress to American Industry thes 


88 years. 
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This illustration, taken in a large, modern stamping plant, 
shows one of the gigantic presses forming of J & L cold 
rolled sheets, complete side panels and one-piece tops 
for a new model automobile. 


L—ALWAYS MAKING 
FINER STEELS FOR 
NEW AND BETTER USES 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON STEEL WORKS 
PITTSBURGH. PENNSYLVANIA 


MAKERS OF HIGH QUALITY IRON AND STEEL PRODUCTS SINCE 1850 
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@ Operating at heat-treating temperatures, 
these furnace roller shafts and bearings. 
designed particularly for normalizing, save 
fuel, alloy expense and eliminate cooling 
water. Lower in first cost than either outside 
bearing shafts or walking beams. Lower 
cost per ton of steel produced. 


Seven huge furnaces now in operation with 
such equipment. One has turned out over 
70,000 net tons of sheet and strip at excep- 
tionally low cost for alloy and fuel. 


May we submit facts and figures? Mean- 
while, don’t hesitate to submit your high- 
temperature conveyor problems for engi- 
neering aid. 


DRIVER-HARRIS COMPANY 


HARRISON, N. J. 


Chicago Detroit Englant - France 


Cleveland Italy 
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TOOL STEE 


As the year end draws 
near, we want to express 
our appreciation for the 
confidence and loyalty of 
the A.S.M. group as 
shown by their prefer- 
ence for Columbia Tool 
Steel. 


To all, we hope we 
have merited your valued 


COLUMBIA TOOL STEEL COMPANY 
MAIN OFFICE AND WORKS 
500 E. 147TH STREET. CHICAGO HEIGHTS. ILLINOIS 


SPECIMEN POLISHING 
AT L-O-W SPEEDS... 


@Recent findings in research bring to view specific 
advantages in polishing metallographic specimens ‘ 
at low speeds. The A-B Low Speed Polisher showr: 
above meets the requirements of those who want 
these advantages in this phase of specimen prepara- 
tion. It is a highly efficient and sturdily built equip 
ment and embodies desirable use-conveniences. 


The 1938 “METAL ANALYST" having many NEW items 
is in preparation. Shall we reserve a copy for you? 


CUTTERS AND GRINDERS SPECIMEN MOUNT PRESSES 
STRAIGHT LINE GRINDERS TRANSOPTIC MOUNTINGS 
PAPER DISC GRINBERS SPECIMEN STORAGE CABINETS 
HIGH SPEED POLISHERS POLISHING STANDS 
MICROSCOPES OF EVERY DESCRIPTION 


OPTICAL INSTRUMENTS METALLURGICAL APPARATUS 
228 NORTH LA SALLE ST.** CHICAGO ILL. 


i 
{hs | 
| 
i ‘arris 
ing "On iti Ns. 
- St of 
| 


Yy, 


fj Yj, \\\ 


AN OPERATION FOR EXECUTIVE ATTENTION 
for lower costs --- for higher quality --- for profits 


@ When the wheels of business slow 
down, every executive has a driving 
urge to do something about it. 
Here’s a plan to convert that urge 
into results... more jobs for workmen 
More earnings . . . more service 
value... more profit for everybody. 

Start a crusade for profits. 

As the first step, appoint from 
your organization a PROFIT 
CRUSADER. Such a man will 
make arc welding the spearhead of 
his attack. He knows from experience 
that welded steel construction cuts 
costs and improves products. Fired 
with zeal and enthusiasm, he de- 
velops superior products that cost 
‘ess to build, less to sell, less to 


operate and less to service. The 
PROFIT CRUSADER makes 
everybody’s dollar go farther. 


As the second step, give the PROF- 


IT CRUSADER executive authority 
to get results. Mr. R.G. LeTourneau, 
Pres., R.G. Le Tourneau, Inc., Peoria, 
Ill., is one of the executives who 
recommends this plan of operation. 
He says,“ To exploit successfully the 
far-reaching advantages of welded 
steel construction, the manufacturer 
or builder should have in his organi- 
zation a man of authority with a 
zest for using welding.” 

We can help you in this crusade for 
profits. Call on the nearest Lincoln 


office for counsel or have your sec- 
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retary write for the book shown 
below. THE LINCOLN ELECTRIC 
Co., Dept. MM-544, Cleveland, 
Ohio. Largest Manufacturers of Arc 
Welding Equipment in the World. 


Profit CrusADER 
—The man in your 
organization with a‘ 
zest for cutting costs 


and improving prod- 
ucts by means of welding. Everybody profits. 


A book has been compiled giving valu- 
able suggestions for the Profit Crusader 
Write for your free copy of “How to 
Change Over to Welded Design for Profit.” 


THE LINCOLN 
ELEC” ~ C CO. 


CLEVELAw. + OHIO 


A | | 2 
| i 
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METAL 


A first award has been made for greatest improve- 
ment in typography during the past twelve months, but 
it is no detraction to the winner to put on record the 
fact that if the terms of the award had not been speci- 
fically for improvement in the past twelve 
months, first place rather than honorable mention 
would have gone without competition to Metal 
Progress, which has maintained a uniquely high standard 


PROGRESS 


= 3355 


etal 


for the greatest cia in typography and 
format during the twelve months 
ending August 1, 1958 
in the annual competition 


conducted by 


of typographical excellence since its foundation eight 
years ago.” —Wm. E. McFee, Director, Copy and 
Plans, American Rolling Mill Co., and member of the 


award committee, in presenting this plaque. 


If you or your company sell the metal industry, write 
for the new booklet showing just how Metal Progress 
fits into your sales promotion picture. 


7016 Euclid Avenue, Cleveland, Ohio 
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CRANE USES X-RAY 


7. guide the development and control of im- 
proved casting techniques, and to point the 
way to better welding methods, the Crane Com- 
pany has extended its use of x-ray. Progressive 
manufacturers are always seeking higher 
quality and lower costs, advantages that may 
be passed along to their customers—and Crane 
has found x-ray to be a most accurate method 
of non-destructive testing for research and 
deveiopment. 

Radiographs not only show accurately the lo- 
cation and type of flaw which may be in a cast- 
ing or weld, but in addition may be interpreted 
to learn techniques that will eliminate such im- 
perfections from future production. And some 
users employ radiographs to guide the repair by 
welding of large expensive castings before any 
damage is done through use. 

General Electric X-Ray equipment is used by 
the majority of those important concerns which 


RESEARCH 


employ x-ray, not only because of its reputation 
for reliable and economical performance, but 
also because there is a type of G-E X-Ray unit 
exactly suited to each kind of application. 
Crane’s new apparatus is a 400,000-volt com- 
pletely oil-immersed shockproof and climate- 
proof unit, designed to withstand the rigorous 
service expected of heavy industrial equipment. 
And like other G-E X-Ray installations, the unit 
is mounted to provide the flexibility, conve- 
nience of application, and simplicity of opera- 
tion required by the particular job it is to do. 

Take advantage of the services of experienced 
x-ray engineers by asking for their help in ap- 
plying x-ray examination in your plant. And 
rest assured, they will be the first to tell you if 
x-ray, for some reason, won't do the job you have 


in mind. Address your inquiry to Dept.| 312. 


General Electric X-Ray Corporation, 2012 
Jackson Blvd., Chicago, Illinois. 


6 GENERAL ELECTRIC X-RAY CORPORATION) 


2012 JACKSON BOULEVARD CHICAGO, ILLINOIS 
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THIS FURNACE WAS 
THE HIT OF THE SHOW 
AT DETROIT. 


Metal Show visitors who came expressly to study the 
latest developments in atmosphere control, were outspoken 
in their opinion that “Certain Curtain’’ is more than ever 
the simplest and most practical - - in fact, the only success- 
ful system’ for general use. 


They brought hundreds of samples to be hardened at 
our booth, and as a result of this work we have already 
received several orders, as well as a host of requests to 
quote. 


We respectfully suggest that, whatever your controlled 
atmosphere heat treating needs, you investigate “Certain 
Curtain'’ furnaces. Recent improvements in “Certain 
Curtain"’ control, without change of basic principles, have 
greatly widened the scope of application. 


Vertical Tool Furnace Standard Tool Furnace 


C. I. HAYES, INC. 


Makers of Electric Furnaces — Est. 1905 


129 Baker St. Providence, R. |. 
Rk. G. HESS F. BURKE E. FIGNER C. A. HOOKER 
92 Liberty St Room 525, 6388 Penn Ave 202 Forest Ave., 
New York, N. Y 4614 Prospect Ave., Pittsburgh, Pa Royal Oak, Mich 


Cleveland, Ohio 
WwW. G. PRAED 
5069 N. Damen Ave., 
Chicago, til. 


FURNACES! 


KEEPING PACE WITH PRODUCTI‘ 


This modern instrument solves 
your hardness testing problem 


Capacity— 
2600 tests per hour. 


Accuracy— 


Within standard test 
bar limits. 


Tolerance— 


In excess of .125” 
variation. 


Loading— 
Major and Minor, 
DEAD WEIGHT, 
fully automatic and 
CONSTANT; 60 Kg; 
100 Kg; 150 Kg. 


Bulletin on request 
Model “PR” 


PYRO-ELECTRO INSTRUMENT CO. 
7323-5 W. Chicago Blvd. Detroit, Mich. 


FURNACES 
of all kinds 


FORGING, HEAT TREATING. METAL 
MELTING, ETC. 


CAR TYPE FURNACES, CONVEYOR 
FURNACES and the STEWART GASIFIER 


A Stewart representative is located near you. Let us | 
know and we will see that he gets in touch with 
you quickly. 


CHICAGO FLEXIBLE SHAFT CO. 
1104 South Central Avenue, Chicago, U. S. A. 
FLEXIBLE SHAFT CO., Ltd., 321 Weston Rd., S., Toronto, Ontario, Can. 

Eastern Branch Office: 11 W. 42nd St., New York, N.Y. 
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GLOBAR “AT” TYPE 


with 


HEATING ELEMENTS 


integral terminals 


New economy and reliability for 
users of small and medium 
sized furnaces 


The new Globar Brand “AT’ 
Elements bring many advantages to users of small and 
medium sized furnaces. The integral terminal construc- 
tion of these elements means reduced heat losses, low- 
er operating costs and reliability of performance. 
These new elements also reduce the cost of furnace 
construction because terminal mountings and accesso- 


’ Type Electric Heating 


ries are not used. There are no gadgets to get out of 


order. The elements are easy to install, require no 
maintenance and give long and trouble-free service. 
These advantages add up to unusual economy and 
reliability in operation. 


The success of Globar “AT” Type elements results 


from the fact that the terminals are integral with the 
heating section and are so constructed that they re- 
main relatively cool. In fact the heating section and 
terminals form a continuous ceramic rod with a high 
resistance center and low resistance ends. These new 
elements quickly and quietly develop temperatures up 
to 2750° F. without fumes or dirt. They have been 
tested in the field and have established a proven record 
of performance. 

For heavy duty high temperature furnaces we recom- 
mend Globar Pin Type elements. They have se parate 
terminals and terminal mountings but, like the “AT” 
Type elements, they do not require water cooling. 
Whatever type of furnace you operate there is a speci- 
fic Globar element to meet your requirements. Give 
us full information on your heating problem and our 
experienced engineering department will gladly sub- 
mit recommendations without cost or obligation. 


GLOBAR DIVISION, THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 


Sales Offices and Warehouses in New York, Chicago, P hilade ‘Iphia, Detroit, Cleveland, 


Carborundum and Globar are registered trade-mark- 


Boston, Pittsburgh, Cincinnati, Grand Rapids 


of The Carborundum Company 
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_ TWENTY Five 
POUNDS TO 


MOORE RAPID 


~ FURNACES 


for 


MELTING - REFINING-SMELTING 


Alloy and Carbon steels 

Gray and Malleable irons 

Copper and Nickel and Alloys 

Ferro-alloys, Carbide, and Special products. 
Furnaces available in top-charge type with quick 
raise and swing roof — also in door-charge types. 


RAPID - ECONOMICAL - RUGGED 


PITTSBURGH LECTROMELT 
FURNACE CORPORATION 


FOOT 32ND ST. PITTSBURGH, PA. 


ST ESCAPE! 


A heavy shell of pure carbon 
seals the energizing material in 
CHAR Carburizers in such 
manner that it cannot escape. 


The result is a carburizer of 
longer life, lower dust- 
ing loss, and continu- 
ously uniform activity. 


’ CARBURIZERS 


CHAR PRODUCTS COMPANY 


MERCHANTS BANK BUILDING INDIANAPOLIS 


Aircraft alloys 


(Starts on page 670) resistance to corrosion ws 
limited. It was true that some of the aluminum 
alloys displayed a remarkable resistance to eor- 
rosion even by sea water, but in the magnesium 
alloys that position had not yet been attaine 
therefore, it would seem that research should he 
directed mainly not to obtaining inherently 


resistant alloys but to the production of protective 
films of greater stability than those obtained by the 
ordinary methods. 

H. Sutton remarked that while the aluminum- 
magnesium series of alloys had not been widely 
used in English aircraft, they had been used in 
considerable quantities for motor buses. Aircraft 
constructors were afraid of failure by stress cor- 
rosion. Nowadays there was a tendency for stresses 
to remain locked up in a structure and for failure 
to occur, not necessarily under working stresses 
due to the aircraft, but to the way in which it had 
been put together. It was important, therefore, to 
use materials which had considerable resistance to 
stress, even though the applied load on the mem- 
bers of the aircraft were reasonably small. 

Replying to the discussion, M. le Coeuvre said 
that the aluminum-magnesium alloys are still being 
discussed very much in France from the point of 
view of corrosion and fatigue and also stress cor- 
rosion. Some of the alloys that had been tried had 
been frankly disappointing. In his view the solu- 
tion of the stress corrosion and fatigue problem 
was to endeavor to arrange the chemical analysis 
and metallographical constituents of the metal so 
that if the protective film were broken at each 
reversal of stress, it would re-form very quickly. 

[Editor’s Note: The 7 to 9° magnesium-alu- 
minum alloys have been vigorously promoted in 
Germany; American experience is that these alloys 
are more difficult to work, either hot or cold, than 
other aluminum alloys, equally strong, but low in 
magnesium. As pointed out by T. W. Bossert in 
Metal Progress for January 1937, American aircratt 
favor 17S and its improved variant 24S. Typical 
composition of 178 is 4% Cu, 0.55 Mn, and 0.5 
Mg; 24S is 4.2% Cu, 0.5% Mn, and 1.5% Mg. In 
heat treated, quenched and aged condition 17S-T 
has the following typical properties: 58,000 psi 
tensile strength, 35,000 psi. yield, 20% elongation 
in 2 in.; 24S-T has 65,000, 43,000 and 20 respec- 
tively. The strength of either can be increased by 
cold working, with corresponding loss in ductility 
Corrosion resistance is achieved in the alclad form 
About the highest alloy in magnesium which is 
now commercial in the United States is known as 
D6S (514% Mg, 0.1% Cr, 0.15% Mn), utilized almost 
exclusively as wire and wire products on account 
of its excellent performance in the drawing dies. 
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LECTRIC SALT BATI 
FURNACE 


_ of salt bath 


hardening - - and NONE 
of the disadvantages 


Annealing steel wire 
total heating cycle 
minutes compared with 4 
hours previously required 


mpletely mechanized salt bath furnace 


ill parts such as screws, lock washers, chain 
etc Work is weighed, charged, p asse: 1 through 
tl juenched, washed and dried—all in aut 


leships or household appliances, airplanes, or automobiles 

in heat treating the vital parts of all products, Ajax- 
iygren Furnaces are improving production in plants all over 
country and earning their own cost many times over with 
r economical operation. 


[he patented internal heating principle, coupled with the 
matic stirring action of the bath, assures absolute tempera- 
uniformity throughout the entire heat treating range 

1 300 F. to 2400 F. Think of what this means on pot cost 
e' Users have reported savings as high as 95% on this one 


ture, 


A savings in heating cost of as much as 50° is possible 
‘use immersed electrodes generate heat in the most eco- 
tical manner, 


if you must have maximum uniformity in your heat treat- 
lel us show you how the Ajax-Hultgren Salt Bath Furnace 
give it to you — plus a sizeable reduction in heat treating 


SiS, 


Write for new Catalog 106 just off the press. 


AJAX ELECTRIC COMPANY, INC] 


1953 Frankford Avenue Philadelphia, Pa 
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| EPI MICROSCOPES 

’ 

For Illumination and 

iH Observation of opaque 

material... 

i Unlimited applications for observ- 

ing opaque material in dark field, 

He bright field and polarized light. 

a) Free from glare as encountered in 


the usual type of vertical illumi- 


nation. 


Write for descriptive leaflet — Micro 476 


728 So. Hill Street, Los Angeles 


| HEROULT 
Electric 
FURNACES 


& 
New type-1';. Floor attached “ 
a 


to shell, tilts with furnace. 


TSE them for efficient melting and refining of all kinds 

) of ferrous materials by either basic or acid process— 
including alloy, tool and forging steels, iron and steel 
castings. Any capacity from ', ton to 100 tons; removable 
roof, chute, machine or hand charging. 


CARL ZEISS, INC. e 485 FIFTH AVE. N. Y. 


AMERICAN BRIDGE COMPANY All Ryerson Certified Alloys are analyzed and tested in advance. 


General Offices: Pittsburgh, Pa. 


: no motter 
Oftices in the larger cities 
. ty? United States Steel Products Co., New York, Export Distributors 

Columbia Steel Co., San Francisco, Pacific Coast Distributors 


UNITED STATES STEEL 
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Special data sheets are prepared and sent with every shipment, 
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in the Time of Cyanide Copper Plating 


using the NEW Pont 


HIGH SPEED COPPER 


PROCESS 


4 EAVY coatings—0.001” to 0.002”—in 10 to buffed because of uniformity ad fine grain structure. 

20 minutes at 100% cathode efficiency! 

And on a steel rod, a 0.034” deposit in 21, For some articles, such as printing rolls, wire, rods, the 

hours, plated at 125 A/SF, an unusual process can be adapted to a current density of 100-200 

thickness for cyanide copper. These results are typical of A_ SF. Smooth deposits of copper can be built up rapidly. 
the speedy cyanide copper plating which can be obtained 


with this new and dierent process. The du Pont High Speed copper plating process can be 


installed in usual cyanide plating equipment. The solution 


Che deposits are uniformly bright, free from pits and is readily prepared from pure compounds, which are 
other imperfections—excellent surfaces for direct depo- completely and readily soluble in water. The same chem- 
sition of bright or dull nickel. The deposits can be easily icals are used for maintenance and replenishment. 


CONSIDER THESE ADVANTAGES: 


* Bright lustrous deposits on steel and die-castings. * 100% efficiency at the Anode, up to 30-40 A/SF, 


*& High Speed Plating — about 4 times as fast as present * No Pitting. 

commercial practice. * No hydrogen or noxious fumes. 
* Heavy coatings—up to 0.033” or more. ® Negligible cyanide decomposition. 
* Soft, fine-grained deposits which can be easily buffed. *# No sludging or polarization of anodes. 


*& 100% efficiency at the Cathode, up to 60 A /SF. * Simple Control. 


E. I. DU PONT DE Nemours & Co., INC. 

ae Electroplating Division, Wilmington, Delaware 

ELECTROPLATING Chicago, Ill. Detroit, Mich. Niagara Falls, N.Y. 
CHEMICALS - PROCESSES - SERVICE Cleveland, Ohio New York City El Monte, Calif. 


THE CAVALCADE OF AMIRICA — back on the air every Monday Evening at 8 p.m. 
Eastern Standard Time, Columbia Broadcasting System. (Rebroadcast 9 p. m., Pacific Time) 
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Recuperators 


Results obtained with Carborun- 
dum Company's recuperators using 
Carbofrax tubes are fuel savings, 
closer temperature control, faster 
heating. and improved furnace at- 
mosphere. Complete engineering 
data are given in Bulletin Fx-57. 


Cutting Steel 


Recommended practices for gas 
cutting of structural steel are given 
in a concise and authoritative form 
by Linde Air Products Co. Qualifi- 
cation tests for good workmanship 
from the standpoint of accuracy and 
smoothness of cuts are also de. 
scribed. Bulletin Dc-63. 


Cr-Ni-Mo Steels 


A. Finkl & Sons’ new catalog is 
really a techncial treatise on chro- 
mium-nickel-molybdenum steels for 
forgings. Pocket size, 104 pages. 
cloth bound, illustrated by photo- 
graphs, charts and tables. Bulletin 
La-23. 


Pure Metals 


Pure, carbide-free metals are de- 
scribed and applications suggested 
in a pamphlet published by Metal 
& Thermit Corp., who make pure 
tungsten, chromium and manganese 
in addition to the ferro-alloys. Bul. 
letin Ma-64. 


Electroplating 


A complete group of chemicals, 
processes and materials of interest 
to those engaged in electroplating 
is listed in this 8-page booklet 
published by the E. I Du Pont de 
Nemours & Co., Inc. Bulletin Eb-29. 


Seamless Tubes 


Just prepared by the Timken Steel 
and Tube Division of Timken Roller 
Bearing Co. is a “Guide for Users 
of High Temperature Steels,” which 
presents technical data relating to 
the various properties of Timken 
seamless tubes. Bulletin Bb-71. 


Stainless Data Book 


All users of stainless and heat 
resisting alloys should find invalu- 
able the information contained in a 
booklet published by Maurath, Inc., 
giving complete analyses of the 
alloys produced by the different 
manufacturers, along with the proper 
electrodes for welding each of them. 
Bulletin Jy-125. 


Moly in Steel 


Metallurgists, engineers and pro- 
duction executives who are really 
interested in the metallurgy of steels 
and their application will want the 
newly published book on molybde 
num steels which has just been re- 
leased by Climax Molybdenum 
Company. Bound in loose - leaf 
manner, this reference book is chock- 
full of tables which form a volume 
almost an inch thick. Bulletin Hb-4. 


HELPFUL 


Salt Bath 


“Heating from the inside out” is 
what makes the Ajax-Hultgren salt 
bath furnaces practical. Ajax Elec- 
tric Co. explains this new operating 
principle in an interesting folder. 
Bulletin Oy-43. 


Chromel 


A catalog has been issued by 
Hoskins Mig. Co. covering Hoskins 
electric furnaces and Chromel ele- 
ments, which provide uniform heat 
and automatic temperature control 
with excellent production and qual- 
ity of work. Lulletin Ia-24. 


Mo-W High Speed 

J. V. Emmons, metallurgist for 
Cleveland Twist Drill Co. and 
largely responsible for the develop- 
ment of the molybdenum-tungsten 
high speed steels known as Mo-Max, 
has prepared a general description 
of these new steels. Bulletin Ku- 
103. 


Panphot Microscope 


A universal microscope with pho- 
tomicrographic reflex camera is 
explained in this well illustrated 
booklet by E. Leitz, Inc. Points out 
applications and advantages of this 
system. Bulletin Db-47. 


Duronze 


An 80-page technical handbook 
covering the physical properties and 
applications of four high strengin 
silicon bronzes pioneered by “%ridge- 
port and sold under the trade name 
“Duronze alloys” has been released 


by the Bridgeport Brass Co. Bul- 
letin Bb-163. 
Centricast Boxes 

The story of centrifugclly cast 


carburizing and annealing boxes 
their reason for being, method of 
production, properties, and advan- 
tages —is made extremely readable 
in a folder by Michigan Steel Cast- 
ing Co. Bulletin Jy-84. 


Defi Rust 


Analysis and descriptive notes of 
nine types of heat and corrosion 
resisting steels made by Rustless 
Iron and Steel Co. are contained in 
a handsome folder. Bulletin Ha-169. 


Alloy Castings 


The “extra point” value of Michi- 
ana alloy castings is shown in a 
new booklet just released by the 
Michiana Products Corp. Typical 
installations are shown. Bulletin 
Nb-81. 


Abrasive Cleaning 


Comprehensive information on air- 
less abrasive metal cleaning is con- 
tained in a book on the “Wheel- 
abrator” Tum-Blast, a _ patented 
mechanical device made by the 
American Foundry Equipment Co. 
Bulletin Fa-112. 


Hardness Testers 


A handy thing to have around for 
anyone who does much hardness 
testing is a complete and detailed 
catalog of the universal line of hard- 
ness testers carried by Pyro-Electro 
Instrument Co., together with infor- 
mation on various specialized pieces 
of auxiliary equipment. Bulletin 
Fb-197. 


Steel Protection 


Attractively printed in copper and 
black. a new booklet on U. S. S. 
Copper Steel “A Little Copper In 
Steel Gives a Lot of Protection” has 
been published by the United States 
Steel Corp. Subs. Bulletin Nb-79. 


Rust Preventative 


How to prevent rust effectively is 
related in a bulletin issued by the 
Alox Corporation. Describes their 
method which is being used suc- 
cessfully in a wide variety of 
forms. Bulletin Nb-212. 


X-Ray Examination 


The application of X-ray examina- 
tion and inspection of castings, weld- 
ing, and food products, as well as 
practical X-ray crystal analysis, is 
completely described and strikingly 
illustrated in General Electric X-Ray 


Corp.'s new 34-page publication. 
Bulletin Dy-6. 
Meehanite 


A compact but complete specifica- 
tion chart gives the recommended 
grades of Meehanite metal for vari- 
ous service requirements. Complete 
physical properties and applications 
are included. Bulletin Da-165. 


Rotoblast 


A new blast cleaning machine 
eliminates the need for compressed 
air as the abrasive driving agent. 
Pangborn Corporation tells how a 
rapidly spinning wheel propels the 
abrasive by controlled centrifugal 
force. Bulletin Ox-68. 


Tempering Furnace 


Technical details and operating 
data on Lindberg Engineering Co.'s 
Cyclone electric tempering furnace, 
which has shown a remarkable per- 
formance record in steel treating op- 
erations, are given in Bulletin Fx-66. 


Six Metals 


“Six Minutes with Six Metals” is 
the interesting title of a well illus- 
trated booklet which describes vari- 
ous metals produced by the Inter- 
national Nickel Co. Bulletin Nb-45. 


Nichrome Containers 


The important part that containers 
play in economical and dependable 
carburizing is well known to metal- 
lurgists and heat treaters. A Driver- 
Harris Co. bulletin on Nichrome car. 
burizing containers should therefore 
not be neglected. Bulletin Ca-19. 


Heat Resisting 4) 
Authoritative informe: 
castings, especially 
nickel and straight 
manufactured by Genera) | 
to resist corrosion and } . 
tures, is contained in 


Ni-Cr Castings 
Compositions, propertic 
of the high nicke! chromiy 
made by The Electro Ajj, 
heat, corrosion and abr, 
ance are concisely sicted 
illustrated booklet. Bulle 


Ingot Production 


“The Ingot Phase of Sic 
tion” is the title of a bool 
the principles of quality 
duction followed by x 
known steel manufacture 
mann Engineering Co. By 


EPI Microscope 


The Zeiss EPI microscop 
illumination and obser 
opaque materia! has 
cations for observing opag 
rial in dark field, bright 
polarized light. A descrip 
is published by Car! Zeiss 
letin Aa-28. 


Bright Annealing 


Various types of electr 
fired furnaces built by t 
Furnace Co. for brigh 
wire, tubing. strip and ¢ 
ucts are described in a ne 
folder. Bulletin Lb-30. 


Cr-Ni Alloy Castir 


Calite Chromium -Nicke 
Castings for Annealing 
Bases are described in a 
letin just released by | 
ing Company. Illustrates 
stallations and points ou 
advantages. Bulletin Lb-26 


Gas Carburizing 


A proven Muiffleless 
burizing Furnace with 
Hypercarb Process for = 
Steel is thoroughly descr 
colorful 4-page booklet 
Continental Industrial 
Inc. Bulletin Lb-154. 


Microtomes 


Bausch & Lomb Microlo 
Accessories are described 
tured in a 16-page bookie! 
sued by that company 
wide range of instrumen's 
plains their uses. 


Aluminum 


Data on all the 


commercial forms o! 


contained in a new bookie 
leased by the Aluminum 
of America. Explains bes! 


each purpose. Bulletin + 
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“iq Finished Bar is intro- 
; color! booklet just re- 
the LaSalle Steel Com- 
illustrated. the booklet 
tables showing sub- 
«ings made by the use of 
sel, Bulletin Lb-52. 


tion Improve- 


is 

research which com- 
.ortant improvements in 
heavy-duty gear and 
brication is tabulated in 
tpage illustrated bulletin 
sed by D. A. Stuart Oil 
Bulletin Lb-118. 


ic Furnaces 


Fumaces suitable for light 

experimental and re- 
~rposes over a wide range 
wotures and operating re- 
ss cre described in a book- 
inted by C. Il. Hayes, Inc. 


Welders 


md improved General Elec- 

Nelders are shown in a 
16-page booklet 
valable by the General 
company. Well illustrated 
ographs and interesting 
bulletin Lb-60. 


mnealed Sheets 


ve answer to the question 
uid I Use Republic Gal- 
ed Sheets?” is contained in 
sting folder just released 
‘epublic Steel Corporation. 
advantages and shows 
sstallations. Bulletin Lb-8. 


1 Grain Size 

Juminating paper “Which 
* appeared in the March 

msactions of the A.S.M. A 
his article is made avail. 
he Bethlehem Steel Com- 

lulletin Lb-76. 


Mo Atmosphere 


tul folder explaining how 
mum steel can be heat 
wthout decarburization is 
=able through the Surface 
2 Corporation. Points out 
mes of the new Char-Mo 
explains its operation. 


boosters 


Turbine Co. has published 
time information concern- 


mcer gas boosters which 


2 in successful operation in 
mis for several years. They 
standardized for handling 


‘ 


“ol acid fumes, poisonous, 
"or explosive gases. Bulle- 


Alloy Sling Chain 


An illustrated bulletin explaining 
the advantages of the remarkable 
new nickel-molybdenum alloy used 
in high strength, heavy duty, heat 
treated alloy sling chains has been 
released by Joseph T. Ryerson & 
Son, Inc. Bulletin Lb-106. 


Wetting Agents 

The American Cyanamid & Chem- 
ical Corp. has just issued a 32-page 
booklet which describes the Aerosol 
Wetting Agents. new synthetic 
chemicals possessing remarkable 
wetting. penetrating, emulsifying 
and dispersing properties. Bulletin 
Fb-148. 


Globar Elements 


Globar Pin Type Non-Metallic 
Electric Heating Elements and Ter 
minal Rods and Globar “AT Type 
Non-Metallic Electric Heating Ele- 
ments are explained and illustrated 
in two recent booklets issued by the 
Globar Division of the Carborundum 
Company. Bulletin Lb-25. 


Lectromelt Furnaces 


The story behind lectromelt fur- 
naces is well told in this 48-page 
booklet issued by the Pittsburgh 
Lectromelt Furnace Corporation. 
Tells of development of this type 
furnace and describes recent im- 
provements. Bulletin Db-18. 


Wire Belts 


An 8-page folder on Monel metal 
woven wire conveyor belts lists the 
advantages of Monel metal, illus- 
trates some typical installations, and 
describes the various belt construc- 
tions that are available. Cambridge 
Wire Cloth Co. Bulletin Bb-178. 


Metals for Corrosion 


Fourteen varieties of Midvaloy 
corrosion and heat resisting metals 
are described in a detailed bulletin 
by The Midvale Co. Properties and 
applications are listed and illus- 
trated. Bulletin Ca-160. 


Tool Steels 


Three little folders concisely de- 
scribe three types of SEF tool 
steels, give their uses and recom. 
mendations for heat treatment. 
They are a carbon tool steel, an oil 
hardening steel, and a high alloy 
general purpose tool steel. Bulletin 
Ox-78. 


Specialized Tester 


The Rockwell superficial hardness 
tester is a specialized instrument for 
use where the indentation into the 
work must be kept shallow or of 
small area, yet sensitivity preserved. 
A supplement to Wilson Mechanical 
Instrument Co.'s catalog on the 
regular Rockwell tester tells all 
about it. Bulletin Sy-22. 


ERATURE 


Heat Treat Chart 


Heat treaters everywhere should 
find a heat treating wall chart com- 
plete with S.A.E. specifications a 
very valuable addition to their 
shops. Published by Chicago Flexi- 
ble Shaft Co., manufacturers of 
Stewart industrial furnaces. Bulletin 
Ka-49. 


Ampco Metal 


The six grades of Ampco metal. 
varying in hardness and physical 
properties but all possessing wear 
resistance, tensile strength and 
corrosion resistance, are described 
in a booklet which also lists its 
uses in modern industry. Bulletin 
Ka-175. 


Nickel-Copper Steels 


Exceptional resistance to corrosion 
and abrasion, increased tensile 
strength, and higher ductility are 
the qualities claimed for Youngs- 
town Sheet & Tube Co.'s new series 
of Yoloy steels. A summary of 
properties and notes on their char- 
acteristics are contained in Bulletin 
Ox-93. 


Laboratory Service 


A new edition of “The Metal 
Analyst” tells about an organization 
established by Adolph I. Buehler 
specializing in the installation of 
metallurgical laboratories. The com- 
plete line of laboratory equipment 
marketed by Buehler is also cata. 
logued. Bulletin Dy-135. 


Program Controller 


Variable temperature control over 
any period of time can be automat- 
ically carried through to completion 
without supervision by means of a 
control just publicised by the Wheel. 


co Instruments Company. Bulletin 
Kb-110. 
Magnet Steels 

A very handsome booklet de- 


scribes the permanent magnet steels 
and castings made by Simonds Saw 
& Steel Co., including Alnico and 
Alnic. Bulletin Ba-158. 


Tool Steel Selector 


A wall chart, 30 x 20 in., to be 
used as a means for selecting the 
proper type of tool steel is offered 
by Carpenter Stee! Co. to tool steel 
users in the U.S.A. only. Bulletin 
Jz-12. 


Metal Progress, 7016 Euclid Avenue, Cleveland, O. 


Welded Design 


“How to Change Over to Welded 
Design for Profits” is the title of a 
32-page profusely illustrated bulletin 
by Lincoln Electric Co., which is 
intended as an aid in applying elec. 
tric welding to the design of ma. 
chines and machinery structures. 
Bulletin Ab-10. 


Die Blocks 


A handy. small size spiral-bound 
leather notebook is a complete hand- 
book on Heppenstall Company's die 
blocks. Valuable additional data 
are contained, as well as a few 
blank pages for memoranda. Bulle- 
tin Ca-122. 


Vapocarb-Hump 

Vapocarb-Hump. the triple-control 
method for heat treatment oi steel, 
is described in a 36-page catalog 
issued by Leeds & Northrup Co., in 
which a special effort has been 
made to show how this method 
gives complete control of tool sur. 
face, shape and structure. Bulletin 
Cb-46. 


Bessemer Steel 


Jones & Laughlin Steel Corp. has 
for distribution reprints of the paper 
by C. C. Henning on “Manufacture 
and Properties of Bessemer Steel” 
that received the Robert W. Hunt 
Award of the A.LM.E. during 1935. 
Bulletin Ca-50. 


Carbonate Remover 


A material for use in removal of 
carbonate from plating solutions is 
described in a new Electroplating 
Service Bulletin issued by Grasselli 
Chemicals Department of E. 1. du 
Pont de Nemours & Co. Bulletin Bb 
95. 


Air Draw Furnace 


Hevi-Duty Electric Co. offers a 
folder on their box type air draw 
furnaces for tempering. drawing. 
preheating, or annealing. Two types 
are available, one for temperatures 
up to 750 F., and one for 1250 F. 
Bulletin Nv-44. 


Oven Furnaces 


In a nutshell American Gas Fur 
nace Co.'s improved oven furnaces 
offer controlled atmosphere, quiet 
operation, economy, are over and 
under-fired and bottom vented. De 
scribed more fully in Bulletin Aa-11. 


Send me the literature circled below. 


Company ..........--. 
Company Address 


Please Print Full Name and Address Clearly 


Numbers are listed in the same order as the litera 
ture described—circle the numbers that interest you 
It is important to write in your company or business 
connection when you return this coupon. 
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Another successful installation of American 
Gas Furnace Company 2-B Rotary Gas 
Carburizers which is enabling this company 
to carburize, clean harden, and anneal at 
greatly reduced costs without sacrifice of 
quality. In fact, this company is now get- 
ting a uniformity which was heretofore 
impossible. 


Interested? Then write 
today for further in- 
formation. 


Elizabeth, New Jersey 


merican Gas Furnace Co. 


AIRLESS 
ROTOBLAST 
CLEANING TABLES 


Production cleaning of cast- 
ings, forgings, heat-treated 
parts, etc., is easy, quick 
and profitable with 
this 6-foot Pangborn 
ROTOBLAST Table. 


. Data upon 
request. 


WRITE FOR ROTOBLAST BULLETIN 


PANCGCBORN 


WORLD'S LARGEST MANUFACTURER OF BLAST CLEANING AND DUST COLLECTING EQUIPMENT 
PANGBORN CORPORATION .. . HAGERSTOWN, MARYLAND 


Vetal Progress: 


Tungsten Powder ... . 97-98% 
Pure Manganese .... 97-99% 


Ferro-Chromium ... . 60% 
Pure Chromium... . . 98-99% 
Ferro-Tungsten .... . 75-80", 
Ferro-Titanium .... . 25% 


Ferro-Vanadium .... 35-40% 
(1% Silicon) 
Send for Pamphiet No. 2021 


Metal & Thermit Corp. 


120 BROADWAY, NEW YORK, N. Y. 


Albany * Pittsburgh + Chicago + South San Francisco + Toronto 


WRITE FOR COPY OF MAGNET STEEL BOOKLET 


SIMONDS STEEL 


-SIMONDS SAW & STEEL CO., LOCKPORT, N.Y. 
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Hardened and Ground 

Rolls protect both your 3 

Product’s Quality and 
its cost es 


Roll failures due to metallurgical 
defects do several things. They de- | 
lay deliveries—which does not im- 
prove customer relations. They 
lower the quality of output— 
which may mean costly re-rolling. 
They tie up the whole shop— 
which also is expensive. 

Midvale has had experience with 
hardened and ground rollsequaled 
by few firms in the whole world. 
We have made them for rolling 
practically every type of metal, 
and know from experience the re- 


quirements of each. 


THE MIDVALE COMPANY NICETOWN PHILADELPHIA 


OFFICES: New York ¢* Chicago ¢* Pittsburgh * Washington * Cleveland * San Francisco ¥ 
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Here is a practical, easily-manipulated microscope 
that will enable you to make analyses of your meta! 
grain structures with sufficient accuracy for all rou. 


tine control and ordinary 
research work. And it’s very 
reasonable, too. With all the 
necessary optical accessories, 
it costs less than $200! 

This simple microscope is suitable 
for both low and high power mag 
nifications. It has a permanent! 
aligned light source and not only 


an aperture iris to regulate light 


, k ‘ intensity but also an iris dia- 
Silverware blanks in a phragm to limit the field of view 


W. S. Rockwell gas-fired . Thus, perfect control of the illu- 
continuous mesh belt type } 4 mination system is possible. 
furnace 


When writing please 
refer to Department 2 


E. LEITZ, Inc. 
BELT LIFE 2 730 Fifth Ave., New York, N. ¥ 
Detroit Washington Chicago 
Continuous Economical Operation ee Western Agents: 


Duplex Selvage 


‘Ls patented Duplex Selvage provides Dr. Albert Sauveur 
double strength at a belt's high wear point “Dean of American Metallurgists,” presents a 
: the selvage. 100% stronger, this edg- 
ing gives you continuous, profitable oper- 
X yo customer good-will created through Metallurgical Dialogue 
on-time shipments. (Autographed by Author) 
Trouble of any type—tears, rips, gen- ; 
eral belt distortion — invariably begins at UNIQUE and informal method of pres- 
the selvage. The Cambridge exclusive entation wherein a master answers his 
Duplex reinforcement provides resistance pupil’s question as to “‘why steel hardens 
i where trouble starts and so cuts replace- when plunged red hot in cold water”’ is util- 
ment costs. ized by Dr. Sauveur, Gordon MeKay Profes- 
The Cambridge engineer in your dis- sor of Metallurgy and Metallography in 
trict has had wide experience in annealing Harvard University, in this fundamental 
furnace _installa- discussion of steel metallurgy and metal- 


tions. Ask for his lography. 


peactionl, belgtel The questions asked by the pupil during the 


a course of the dialogue lead to many subjects 
e such as red shortness, alloy steels, cold work, 


Section of “Cambriloy” 
Mesh Belt showing 
money-saving, double 
wear Duplex Selvage 


high speed steel, corrosion, and stainless 
steels. Valuable historical material and a 
complete review of the various theories of 
hardening steel are included. Bound in eloth, 
200 pages, 516x8 in., 12 illustrations. 


Price—$3.00 


Send your order and check immediately to 


WIRE CLOTH CO.camsrivce mp. AMERICAN SOCIETY for METALS 
_ Boston - New York - Baltimore - Pittsburgh 7016 Euclid Ave. Cleveland, Ohio 
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A COMPLETE cope 
| / 
| 
FOR 
Francisco 
| gt st of of of 
Detroit - Chicago - San ‘Francisco- New Orleans 
| 


UNIFORM PRODUCT, FUEL ECONOMY, LOW FIRST COST 


AND NEGLIGIBLE MAINTENANCE COSTS 


| | | PROP. ONING Cc 


| PROP, BAND: | 


| 


| | 
| 


| 


| 


| | 
ON-OFF ONT 


The Wheelco Proportioning Controller Is A 


Combined with standard valves and contactors, it may be used for 
throttling ANY type of fuel. 


The Wheelco Proportioning Controller is the simplest instrument 
available, capable of reacting instantly to temperature changes. 


Wheelco Proportioning Control assures all of these qualities. 

UNIFORM PRODUCT — by maintaining a CONSTANT temperature with 
its ability to vary fuel input with the exact load 
requirements. 

FUEL ECONOMY —by eliminating temperature over-shooting and 
under-shooting; fuel consuming temperature differ- 
entials have been reduced to negligible levels. 

LOW FIRST COST — by eliminating costly mechanical construction and 
providing simple all-electric construction. 

NEGLIGIBLE MAINTENANCE — by applying the “no-contact” radio prin- 
ciple, wearing mechanical parts are absent and 
maintenance simple. 


Self Contained Controller Capable of 
Throttling Electric Heat 


COMPLETE DATA ON REQUEST 
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 WHEELCO INSTRUMENTS CO. 


1929-33 S. HALSTED STREET - CHICAGO 


_FPIRNIACE : RT MU TRE ‘re 
| | | | | ys 
yi 


PROBLEMS in HARDNESS TESTIN( 
kx -_ Solved at Minimum Cost Our Bulletins Tell Hoy. 


For 100% partes hardness testing for metals th 


SCLEROSCO is used the world over, described j; 
our bulletins S-22 and S-30. 
For testing rubber our bulletins R-4 and R-5. 

For testing the Qualitative and Quantitative hardnes 

under the static method of all known materials including 
BARS TUBES BILLETS FORGINGS dead soft or superhard metals, sub-surface testing, ete., 
send for bulletins M-3, M-6 and M-7 descriptive of the 
MONOTRON, now in general use. 


SKF 711 


A unique steel worthy of remembrance when 
the jobs are too much for standard steel quali- 
ties. Exceptionally suitable for Cold and Hot 
Forging Dies and Inserts, Coining Dies, Shear 
Blades, Master Hobs, etc. 


SKF 46 


An oil-hardening tool steel of exceptional non- 
deforming properties. Staying true to shape, it 
eliminates expensive lapping and grinding. 


Practically foolproof against hardening cracks, 
it is the safe steel to use for intricate designs. 
Hardens file-hard in oil. 


SKF 100 
A high-grade, straight carbon tool steel for 
Cold Heading and all general purpose Tools rHE SHORE INSTRUMENT & MFG. CO. 
and Dies. Van Wyck Ave. & Carll St. Jamaica, New York, N. Y. 
Wide heat range—Long tool life. 


A selection from this line will definitely meet with your requirements 


SKF 48 


An air-hardening high carbon, high chrome 
steel for high production work, particularly 
y suitable for applications where resistance to 
abrasion and wear is essential. 


Has comparatively easier machining and filing Coustvel 


qualities. 


We recommend this steel for lamination, deep —right from 

; drawing, trimmer dies, etc., as well as dies to 

be nitrided. the Start 
for — 


SKF 85 


j A chisel steel with excellent cutting qualities. 


SKF land 3 


Chrome steel tubes and bars from warehouse 


stocks. BASIC yee control of all proces: - 
ELECTRIC ing from selection of oe 


melting charge to the finished 


STEEL condition is the N. F. & O. guar- 
FORGINGS antee of quality in forgings fur 


nished to your specifications — 
SKF STEELS, INC. Smooth Forged, Hollow Bored 


369 Lexington Ave. Rough or Finished Machined 
New York, N. Y. 


1242 W. Washington Bivd 110 Feetinghuysen ave.| |INATIONAL FORGE & ORDNANCE CO. 


Chicago, Ill. Newark, N. J. IRVINE, WARREN COUNTY, PENNA., U.S. A. 
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All standard sizes and sections carried in ware- 
house stocks—rounds up to 12” in diameter and 


| 
| 
| | 
| & 
i 
| (4 
4 
‘ 7 
> 
3 
| ‘ 
j 


or shapes small parts economically 


its cutting range— 18 
\ inches in width by 60 inche- 
in length—the Oxweld CM-15 
Portable Shape-Cutting Machine 
offers flame-cutting application- 
comparable to those of the larger 
Oxweld shape-cutting machine- 
1. CM-15 flame-cut parts made 


possible much of the strength 


and efficiency in the unit con- 
struction of this tractor. 
These are some of the flan 


eut tractor parts ready for a- 


iN 


sembly and fabrication. 
3. Here the CM-15 is shaping 


one of the three steel channel- 


1. Innumerable small shape- 
such as wrenches can be quickly 
cut to size on the CM-LS Machine 
by hand tracing 
>. Note the shar p. clean contour- 
of these flame-cut shapes many 
of which were put into service 
without further finishing 
6. Dual blow pipe operation of 
the CM-15 Machine. equipped 
with a cirele-cutting attachment. 
speeds the cutting of blanks. 
As the templet follower move- 
around the templet, the blow pips 
accurately shapes a rocker arm. 
\ salesman from the nearest 
Linde office will gladly call con- 
cerning any application of the 
CM-15 which vou mav have in 
mind, Deseriptive bulletin on 


request, 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


New York and [Jq@ Principal Cities 
In Canada: Dominion Oxygen Company, Limited, Toronto 


Everything for Oxy-Acetylene Welding and Cutting 


LINDE OXYGEN + ‘PREST-O-LITE ACETYLENE + OXWELD APPARATUS AND SUPPLIES + UNION CARBIDE 
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The words **Linde,” “Prest-O-Lite”” “Oxweld” and “Union” are trade-marks. 


bly? 


that form the tractor frame and 
r hold the rollers in alignment 
r 
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BRIGHT, ACCURATE, UNIFORM BRASS ANNEALING 


WITH 


“Continental Controlled Recirculating 
Atmosphere Process” 
Developed EXCLUSIVELY by Continental and ONLY 


obtainable in a Continental Continuous Recirculating 
Convection Annealer. 
“ASK OUR CUSTOMERS” 
CONSULT CONTINENTAL 


“4 quarter of a century of dependable service to industry 


CONTINENTAL INDUSTRIAL 
ENGINEERS, INC. 


Uo S PATENT HMO. 1.861.078 


June 7 2, Others Pending 


The “Alnor” py- 
rometer controller 
operates by funda- 
mental radio princi- 
ples. The controlling 
is done by changing 
the capacity of a 
condenser in an os- 
cillating circuit. This gives hairline accuracy at split- 
second speed. 

There is no time lag, for there are no contacts, no de- 
pressor bars, no motors, no timed cycle. The “Al- 
nor’ gives you instantaneous control, dead on the 
line. It will pay you to write for more information. 


WRITE FOR BULLETIN NO. 3197 


424 North LaSalle Street @ Chicago, Illinois 


METAL 


Ajax Electric Co 


Aluminum Company of Americ: a 640 


American Bridge Co : 
American Cyanamid & Chemical Corp. 
American Electric Furnace Co. 
American Foundry Equipment Co. 
American Gas Association 

American Gas Furnace Co 

American Tel. & Tel. Co 

Ampco Metal, Inc 

Basic 
Bausch & Lomb Opti al C oO 
Bethlehem Steel Co. 


Bridgeport Brass Co. 648A 
Buehler, Adolph I. 
Calorizing Co. .. . 
Cambridge Wire Cloth Co. 
Carborundum Co 
Refractories Division 
Globar Division 2 
Carpenter Steel Co. 644, 
Char Products Co. ; 
Chicago Flexible Shaft Co. 
Cleveland Twist Drill Co. 
limax Molybdenum Corp 
‘olumbia Steel Co. : 636 


Columbia Tool Steel Co. . 
Continental Industrial Engineers, Inc 
Driver-Harris Co «ia 
DuPont de Nemours & Co., Inc., E. I. 
Electroplating Division 
Grasselli Chemicals Division 
Electro Alloys Co : 
Electroplating Division, 
E. I. DuPont de Nemours & Co., Inc. 
Electric Furnace Co. 
Finkl & Sons, A. 


Foxboro Cc 


Inside Back ( 


Gathmann Engineering Co tack C 


General Alloys Co. 
General Electric Co. 
(seneral Electric X- Ra ay Corp. 
Globar Division, Carborundum Co. 
Grasselli Chemicals Div. 

E. I. DuPont de Nemours & Co., Inc. 
Hayes, Inc., C. 
Heppenstall Co. .. 
Hevi Duty Electric Co. 
Hoskins Mfg. Co. 
Illinois Testing Laborz ato ries, Inc. 
International Nickel Co. 


Jones & Laughlin Steel Corp. 
Leitz, Inc., ‘ 


Lincoln E lectric Co. 


Lindberg Engineering Co. .. 633, 


Linde Air Products Co., The 
Maurath, Inc. 

Meehanite Metal Corp. 

Metal & Thermit Corp. 

Michiana Products Co. 

Michigan Steel Casting Co. 
Midvale Co. .. 

National Forge & Ordnance Ce O. 
Olsen Testing Machine Co., Tinius 
Pittsburgh Lectromelt “Furnace Co. 
Pyro-Electro Instrument Co. 
Republic Steel Corp. i 
Rustless Iron & Steel Co. 
Ryerson & Son, joseph T. 

Salem Engineering Co 

Shore Instrument Co. 
Simonds Saw & Steel Mfg. Co. 
SKF Steels, Inc. 

Spencer Turbine Co. .. 

Stuart Oil Co., D. A. 


Surface Combustion Corp Inside Front C 


Timken Roller Bearing C 
Union Carbide & Carbon Corp. 
United States Steel Corp., 


United oe Steel Products Co 636 
Vulcan Crucible Steel C rp. 

Wheelco Instruments Co. 
Wilson Mechanical Instrument. Co. 646, 


Youngstown Sheet & Tube Co. 
Zeiss, Inc., Carl 
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Dolomite, Inc. 628. 


Subsidiaries 636, 637, 
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Annealed--Uniformly and Economically -- 
in Continuous Special Atmosphere Furnaces 
Built by The Eleetric Furnace Company 


% Ferrous and non-ferrous wire — from the finest gauges seals, steam or vapor of any kind is used, thus staining is 
is bright annealed uniformly and entirely eliminated and no drying necessary. The wire is 


to the heaviest sizes 
economically in various types of controlled atmosphere discharged from these furnaces uniformly annealed, 

absolutely bright and dry, ready for shipping, further 
processing or fabricating. The installation shown below is 
one of several types of electric and fuel-fired furnaces we 


have developed for the wire industry 


furnaces we have built 


Coiled wire, as well as wire on small spools and large 
reels, is successfully handled in these furnaces. No water 


Other recent installations include furnaces for bright 
and clean annealing brass, nickel silver and copper wire 
improved pit type furnaces for normalizing rod and bright 


annealing steel wire in coils, as well as ft es for scale 
free hardening bolts, springs, etc., furnaces for billet 
heating, bright annealing tubing, strip, stampings al 
burizing, copper brazing and other heating and heat 


treating processes 


If you are interested in improving the quality of your 
anneal or heat treatment, increasing production or are 
contemplating any changes or additions to yc 


} 


equipment, our engineers will be glad to work with you 


We specialize in building production furnaces to fit the 
customers specilic requirements for any heating 
process for any product or production 


Ask for 8-page folder showing various types of 


A special atmosphere continuous pusher type fur- 1. naresa wa haw 
nace for bright annealing both heavy and fine cop electric and fuel-fired furnaces we have built for bright- 
per wire on large reels, on spools and in coils annealing wire, tubing, strip and other products 


FURNACE Ca. 


MwELECTRIC 


ELECTRIC & FUEL FIRED 


SALEM, OHIO 
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ETCHED SLICES°*13I9 BLOOM 


“44 CARBON FORGING STEEL 
ROLLED FROM 22*24-8600 INGOT 
Gathmann Multi-Tapered Type 
CUT No1-81% FROM INGOT BUTT 
«2 70% ve 
So% 
“4 25% 


A Suggestion 


to the Steelmaker 


At what temperature are your ingot molds 
at the time of teeming? For satisfactory 
mold life and for good surface and interior 
structure in the ingot, they should be be- 
tween 200° F and 300° F when teemed. 


A mold that is too cold may cause both pit- 
ting and cold shuts on the ingot surface; 
while a mold that is too hot will delay solidi- 
fication of the ingot, thereby increasing 
segtegation and possibly causing an in- 
completely solidified ingot to get into the 
soaking pit. And incompletely solidified 
ingots usually result in cokey centers in the 
product. 

Molds should be rotated so that there is 
sufficient time between heats for cooling to 
at least 300° F. A new mold or one that has 
been out of use should be preheated to at 
least 200° F before teeming. 


These are small precautions that pay big 
dividends. 


YOUR 
Point View... 


I. YOU ARE AN EXECUTIVE, responsible for sales and profits, 
your point of view naturally tends first toward a consideration of 
costs. The metallurgist, responsible for quality in the product, 
will consider fitness of specification, uniformity of analysis and 
soundness of structure in the steels produced under his direction. 


There is no conflict between these points of view when the ingot 
mold selected for your practice is the multi-taper type Gathmann 
big-end-up mold...it gives the low net production costs the 
executive must have and it satisfies the metallurgist’s most exact- 
ing requirements. 

Savings in production—thru higher ingot-to-bloom yields and 
decreased rejections of semi-finished and finished products— 


average about fifty dollars for every dollar invested in royalty 
on these new patented molds. 


The etched blooms in the illustration were rolled from an ingot 
of this type. They were exhibited at the recent Metals Exposition 
in Detroit, and hundreds of steelmen pronounced them finer 
than anything they had previously seen. 


Give us an opportunity to demonstrate to you the multi-taper 
mold in your own practice. 


The Gathmann Engineering Company, Catonsville, Baltimore, Md 
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